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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains in- 

formation that can be applied in 
managing farms and woodlands; in 
selecting sites for roads, ponds, build- 
ings, and other structures; and in judg- 
ing the suitability of tracts of land for 
agriculture, industry, and recreation. 


Locating Soils 


All the soils of Leavenworth and 
Wyandotte Counties are shown on the 
detailed map at the back of this survey. 
This map consists of many sheets made 
from aerial photographs. Each sheet is 
numbered to correspond with a number 
on the Index to Map Sheets. 

On each sheet of the detailed map, 
soil areas are outlined and are identified 
by symbols. All areas marked with the 
game symbol are the same kind of soil. 
The soil symbol is inside the area if 
there is enough room; otherwise, it is 
outside and a pointer shows where the 
symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can 
be used to find information. This guide 
lists all the soils of the counties in 
alphabetic order by map symbol and 
gives the capability classification of 
each and the woodland suitability group 
to which the soil has been assigned. It 
also shows the page where each soil is 
described. 

Individual colored maps showing the 
relative suitability or degree of limita- 
tion of soils for many specific purposes 
can be developed by using the soil map 
and the information in the text. Trans- 
lucent material can be used as an over- 


lay over the soil map and colored to show 
soils that have the same limitation or 
suitability. For example, soils that have 
a slight limitation for a given use can 
be colored green, those with a moderate 
limitation can be colored yellow, and 
those with a severe limitation can be 
colored red. 

Farmers and those who work with 
farmers can learn about use and man- 
agement of the soils from the soil de- 
scriptions and from the section “Crops 
and Pasture.” 

Foresters and others can refer to the 
section “Woodland,” where the soils of 
the counties are grouped according to 
their suitability for trees. 

Game managers, sportsmen, and 
others can find information about soils 
and wildlife in the section ‘Wildlife.” 

Community planners and others can 
read about soil properties that affect 
the choice of sites for nonindustrial 
buildings and for recreation areas in 
the section “Town and Country Plan- 
ning.” 

Engineers and builders can find, 
under “Engineering,” tables that con- 
tain test data, estimates of soil proper- 
ties, and information about soil features 
that affect engineering practices. 

Scientists and others can read about 
how the soils formed and how they are 
classified in the section ‘Formation and 
Classification of the Soils.” 


Newcomers in Leavenworth and 
Wyandotte Counties may be especially 
interested in the section ‘General Soil 
Map,” where broad patterns of soils 
are described. They may also be inter- 
ested in the section “Additional Facts 
about the Counties.” 
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DEPENDENCE 


Figure 1,—Location of Leavenworth and Wyandotte Counties in 
Kansas. 


fA ENWoRTH and WYANDOTTE COUNTIES 
are in the northeastern part of Kansas (fig. 1). The 
total area is 631 square miles, or 403,840 acres. 

Leavenworth County is adjacent to the Missouri 
River on the east and to the Kansas River on the 
south. It is bordered on the north by Atchison County 
and on the west by Jefferson and Douglas Counties. 
Leavenworth, on the loess hills adjacent to the Mis- 
souri River, is the county seat. The total area of the 
county is 472 square miles, or 302,080 acres. 

Wyandotte County is adjacent to the Missouri 
River on the northwest and is bordered by Leaven- 
worth County on the north and west. It is bordered 
on the south by the Kansas River and Johnson 
County. Kansas City, on the loess hills of east Wyan- 
dotte County, is the county seat. The total area of the 
county is 159 square miles, or 101,760 acres. 

About 175,000 acres in the survey area is used for 
cash farming, and most of this acreage is in Leaven- 
worth County. The main crops are corn, grain 
sorghum, soybeans, and small grain. Alfalfa, tame 
grass pasture, and some of the grain are used for feed 
in the production of beef and dairy products. Raising 
poultry for eggs is also important. Crops grow well 
because most rainfall comes during the growing sea- 
son, The moderately steep and steep soils in the 
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counties are in native timber, which is dominantly 
oak and hickory, and in tame grass pasture. 

Urban growth is very rapid in Wyandotte County. 
In 1965, about 40 percent of the county was under 
city and urban development. In 1972, the population 
of Wyandotte County was 189,491, of which 89 percent 
was in Kansas City. In 1972, the population of Leav- 
enworth County was 47,437, of which 63 percent was 
in Leavenworth. Many commute from Leavenworth 
County and from the western part of Wyandotte 
County to work in Kansas City. 

Most of the cultivated soils in these counties are 
suited to the crops commonly grown, but many are 
severely limited for urban use. The soils near the 
Kansas River could be used more extensively for 
truck farming if adequate labor were available. In 
many places wooded areas and ponds are suitable for 
recreational development. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in Leavenworth and Wyandotte Counties, 
where they are located, and how they can be used. 
The soil scientists went into the counties knowing 
they likely would find many soils they had already 
seen and perhaps some they had not. They observed 
the steepness, length, and shape of slopes, the size 
and speed of streams, the kinds of native plants or 
crops, the kinds of rock, and many facts about the 
soils. They dug many holes to expose soil profiles. A 
profile is the sequence of natural layers, or horizons, 
in a soil; it extends from the surface down into the 
parent material that has not been changed much by 
leaching or by the action of plant roots. 


The soil scientists made comparisons among the 
profiles they studied, and they compared these pro- 
files with those in counties nearby and in places more 
distant. They classified and named the soils according 
to nationwide, uniform procedures. The soil series 
and the soil phase are the categories of soil classifica- 
tion most used in a local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface 
layer, all the soils of one series have major horizons 
that are similar in thickness, arrangement, and other 
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important characteristics. Each soil series is named 
for a town or other geographic feature near the place 
where a soil of that series was first observed and 
mapped. Basehor and Welda, for example, are the 
names of two soil series. All the soils in the United 
States having the same series name are essentially 
alike in those characteristics that affect their behav- 
ior in the undisturbed landscape. 

Soils of one series can differ in texture of the 
surface soil and in slope, stoniness, or some other 
characteristic that affects use of the soils by man. On 
the basis of such difference, a soil series is divided 
into phases. The name of a soil phase indicates a 
feature that affects management. For example, 
Grundy silty clay loam, 3 to 7 percent slopes, is one of 
several phases within the Grundy series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photo- 
graphs. These photographs show woodlands, build- 
ings, field borders, trees, and other details that help 
in drawing boundaries accurately. The soil map in the 
back of this publication was prepared from the aerial 
photographs, 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a 
mapping unit is nearly equivalent to a soil phase. It is 
not exactly equivalent, because it is not practical to 
show on such a map all the small, scattered bits of 
soil of some other kind that have been seen within an 
area that is dominantly of a recognized soil phase. 

Some mapping units are made up of soils of differ- 
ent series, or of different phases within one series. 
One such kind of mapping unit, a soil complex, is 
shown on the soil map of Leavenworth and Wyandotte 
Counties. 

A soil complex consists of areas of two or more soils, 
so intermingled or so small in size that they cannot 
be shown separately on the soil map. Each area of a 
complex contains some of each of the two or more 
dominant soils, and the pattern and relative propor- 
tions are about the same in all areas. The name of a 
soil complex consists of the names of the dominant 
soils, Joined by a hyphen. Gosport-Sogn complex is an 
example. 

In most areas surveyed there are places where the 
soil material is so rocky, so variable, or so severely 
eroded that it cannot be classified by soil series. 
These places are shown on the soil map and are 
described in the survey, but they are called land 
types and are given descriptive names. Alluvial land 
is a land type in Leavenworth and Wyandotte Coun- 
ties. 

While a soil survey is in progress, samples of soils 
are taken, as needed, for laboratory measurements 
and for engineering tests. Laboratory data from the 
same kinds of soil in other places are assembled. Data 
on yields of crops under defined practices are assem- 
bled from farm records and from field or plot experi- 
ments on the same kinds of soil. Yields under defined 
management are estimated for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the 
map, and the laboratory data and yield data have 


been assembled. The mass of detailed information 
then needs to be organized in such a way as to be 
readily useful to different groups of users, among 
them farmers, managers of woodland and rangeland, 
and engineers. 

On the basis of yield and practice tables and other 
data, the soil scientists set up trial groups. They test 
these groups by further study and by consultation 
with farmers, agronomists, engineers, and others, 
then adjust the groups according to the results of 
their studies and consultation. Thus, the groups that 
are finally evolved reflect up-to-date knowledge of the 
soils and their behavior under present methods of use 
and management. 


General Soil Map 


The general soil map at the back of this survey 
shows, in color, the soil associations in Leavenworth 
and Wyandotte Counties. A soil association is a land- 
scape that has a distinctive proportional pattern of 
soils. It normally consists of one or more major soils 
and at least one minor soil, and it is named for the 
major soils. The soils in one association may occur in 
another, but in a different pattern. 

A map showing soil associations is useful to people 
who want a general idea of the soils in a county, who 
want to compare different parts of a county, or who 
want to know the location of large tracts that are 
suitable for a certain kind of land use. Such a map is 
a useful general guide in managing a watershed, a 
wooded tract, or a wildlife area, or in planning engi- 
neering works, recreational facilities, and community 
developments. It is not a suitable map for planning 
the management of a farm or field, or for selecting 
the exact location of a road, building, or similar 
structure, because the soils in any one association 
ordinarily differ in slope, depth, stoniness, drainage, 
and other characteristics that affect their manage- 
ment. 

The 10 soil associations in this survey have been 
grouped into five general kinds of landscapes for 
broad interpretative purposes. Each of the broad 
groups and their soil associations are described on 
the following pages. 


Nearly Level Soils Formed in Alluvium; 
on Flood Plains and Terraces 


These nearly level soils make up about 18 percent 
of the survey area. They are on flood plains and 
terraces along the major streams and are frequently 
to occasionally flooded. Most of the acreage is culti- 
vated to corn, grain sorghum, soybeans, and small 
grain. Part of it is irrigated. The principal management 
needs are controlling flooding, improving drainage, and 
maintaining fertility and tilth. Soil blowing is a hazard 
on some of these soils. Possible flooding, permeability, 
and drainage are the main limitations for urban use. 

I. Kennebec-Bremer-Wabash association 


Deep, moderately well drained to very poorly drained, 
nearly level soils that have a silt loam, silty clay loam, 
and silty clay subsoil; on flood plains and low terraces 
of creeks 
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Figure 2.—Pattern of soils and parent material in associations 1 and 10, 
along Stranger Creek in Leavenworth County. 


This association consists of nearly level soils on low 
bottom land, on high bottom land where backwater 
areas are adjacent to the upland, and on low terraces 
along tributary streams of the Kansas and Missouri 
Rivers. 

This association (fig. 2) makes up about 8 percent of 
the counties. It is about 85 percent Kennebec soils, 30 
percent Bremer soils, 15 percent Wabash soils, and 20 
percent less extensive soils. 

Kennebec soils are on low bottom land that is 
subject to frequent flooding. They are nearly level 
and moderately well drained. They have a silt loam 
surface layer that is very dark brown in the upper 20 
inches and very dark grayish brown in the lower 25 
inches. The underlying material is dark grayish- 
brown light silty clay loam. 

Bremer soils are nearly level, somewhat poorly 
drained soils on low terraces that are rarely flooded. 
They have a black silty clay loam surface layer about 
9 inches thick. The subsoil is about 41 inches thick. It 
is very dark-gray silty clay in the upper part and 
grayish-brown silty clay loam in the lower part. It is 
underlain by grayish-brown and yellowish-brown 
silty clay loam. 

Wabash soils are nearly level, very poorly drained 
soils in backwater areas on the high bottom land near 
Stranger Creek. They formed in clayey alluvium. 
They are subject to occasional flooding. They have a 
black silty clay surface layer about 19 inches thick. 
The subsoil is silty clay about 41 inches thick. It is 
very dark gray in the upper part and dark gray in the 
lower part. 

Of lesser extent in this association are Zook and 
Martin soils and Alluvial land. The nearly level Zook 
soils are between Kennebec and Wabash soils and 
slope toward Wabash soils. They make up about 12 
percent of the association. Martin soils are sloping 
and are adjacent to uplands. Alluvial land is loamy 
and is frequently flooded. It occupies the steep banks 
along perennial streams. 

Most of the acreage is cultivated. Kennebec, Brem- 
er, and Zook soils are suited to most crops grown in 


the counties. Wabash soils are best suited to grain 
sorghum, soybeans, and tame grasses. The soils that 
are subject to flooding are not suited to alfalfa. All 
the soils, particularly Wabash soils, are suited to 
trees, especially cottonwoods. All are high in natural 
fertility. The main concerns in management are con- 
trolling flooding, improving drainage, and maintain- 
ing fertility and tilth. The main limitation for urban 
use on Kennebec, Wabash, and Zook soils is flooding. 
On Bremer soils it is permeability. 


2. Onawa-Haynie-Eudora association 


Deep, well drained and somewhat poorly drained, 
nearly level soils that have a loamy and clayey surface 
layer; on flood plains of rivers 


This association consists of nearly level soils along 
abandoned stream channels and gently undulating 
soils adjacent to the Kansas and Missouri Rivers. 
Spots of sand occur throughout this association. 


This association (fig. 3) makes up about 10 percent 
of the counties. It is about 30 percent Onawa soils, 25 
percent Haynie soils, 17 percent Eudora soils, and 28 
percent less extensive soils and water areas. 

Onawa soils are nearly level, calcareous, and some- 
what poorly drained soils on flat to slightly depres- 
sional flood plains. They formed in clayey alluvium 
underlain by loamy alluvium. They are mainly on 
bottom land along the Missouri River and are subject 
to occasional flooding. The surface layer is very dark 
gray silty clay loam about 6 inches thick. In some 
areas, it ranges from fine sandy loam to silt loam toa 
depth of about 9 inches because some of these soils 
were covered by sandy and loamy alluvium during a 
major flood. The next layer is dark-gray and very dark 
gray silty clay about 19 inches thick. It is underlain by 
grayish-brown coarse silt loam. 

Haynie soils are nearly level, calcareous, well- 
drained soils on low bottom land adjacent to the 
rivers or on slightly raised areas within the high 
bottom land. They are occasionally flooded. Their 
surface layer is about 8 inches of very dark grayish- 
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Figure 3.—Pattern of soils and parent material in associations 2 and 3. Loess bluffs in the northern part of Wyandotte County, 
adjacent to the Missouri River. 


brown silt loam. The underlying material is dark gray- 
ish-brown silt loam and very fine sandy loam. 

Eudora soils are nearly level, well-drained soils on 
the high bottom land along the Kansas River. They 
are rarely flooded. They are slightly acid to moder- 
ately alkaline throughout. The surface layer is varia- 
ble and ranges from loamy very fine sand to silt loam 
because it was covered by sandy and loamy alluvium 
during a major flood. It is about 24 inches thick. The 
upper 9 inches is dark grayish-brown very fine sandy 
loam, the next 3 inches is grayish-brown loamy very 
fine sand, and the lower 12 inches is very dark 
grayish-brown coarse silt loam. Below this is about 10 
inches of dark-brown coarse silt loam. The underlying 
material is very fine sandy loam that grades to loamy 
fine sand below a depth of 65 inches. 

About 7 percent of this association is Judson, Ken- 
nebec, and Sarpy soils and 21 percent is the Kansas 
and Missouri Rivers. Kennebec soils are nearly level 
and are adjacent to uplands where tributaries enter 
the river valley. Judson soils are nearly level and are 
on low terraces adjacent to uplands. Sarpy soils are 
sandy throughout, are nearly level and gently undu- 
lating, and are adjacent to the river. 


Except for the industrial areas, the soils in this 
association are mostly cultivated. Areas adjacent to 
the river are generally wooded. Corn, soybeans, grain 
sorghum, and small grain are the main crops. Eudora 
and Haynie soils are well suited to vegetable farming 
and can be irrigated from wells or the river. Both are 
subject to soil blowing. Onawa and Eudora soils have 
high natural fertility. Haynie soils have low organic- 
matter content and medium fertility. The main con- 
cerns in management are controlling soil blowing and 
maintaining organic-matter content and fertility. The 
main limitations for urban use are possible flooding 
and drainage on Onawa soils. 


Gently Sloping to Steep Soils Formed 
in Loess; on Uplands 


These gently sloping to steep soils make up about 
18 percent of the survey area. They are on loess- 
covered hills adjacent to the Missouri and Kansas 
Rivers. More than half the acreage is cultivated. The 
rest is in hay and pasture and native timber. Corn, 
grain sorghum, soybeans, and small grain are the 
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principal crops grown on the gently sloping to sloping 
soils. Pasture grasses, hay, and timber are grown on 
the steeper soils. Some areas are used for truck 
gardens and orchards. The principal management 
needs are controlling soil erosion, reducing runoff, 
and maintaining fertility. Slope and permeability are 
the main limitations for urban use. 


3. Knox-Ladoga association 


Deep, well drained and moderately well drained, slop- 
ing to steep soils that have a silty clay loam and silty 
clay subsoil 


This soil association consists of sloping to steep 
soils on the dissected bluffs of the Missouri and 
Kansas Rivers. These soils formed in loess. Adjacent 
to the rivers the soils are steep and there are many 
outcrops of limestone. 

This association makes up about 15 percent of the 
counties, and most of it is in Wyandotte County. It is 
about 51 percent Knox soils, 25 percent Ladoga soils, 
and 24 percent less extensive soils. 

Knox soils are strongly sloping to steep, well- 
drained soils that have mainly convex and concave 
slopes. They are medium acid or slightly acid 
throughout. They have a surface layer of dark-brown 
silt loam about 6 inches thick. The subsoil is dark 
yellowish-brown silty clay loam. The underlying ma- 
ey is yellowish-brown silt loam or light silty clay 
oam. 

Ladoga soils are sloping, moderately well drained 
soils on ridgetops. They are strongly acid to slightly 
acid. Their surface layer is very dark grayish-brown 
silt loam about 7 inches thick. The subsoil is dark- 
brown or brown heavy silty clay loam and silty clay. 
ie underlying material is grayish-brown silty clay 
oam. 

Of lesser extent in this association are Armster, 

Judson, Kennebec, Marshall, Sogn, and Welda soils 
and Alluvial land. Armster and Welda soils are slop- 
ing to moderately steep and are downslope from 
Ladoga soils. Judson and Kennebec soils are nearly 
level and are along drainageways. Kennebec soils are 
subject to frequent flooding. Marshall soils are gently 
sloping and are on ridgetops above Knox soils. The 
shallow Sogn soils and associated limestone outcrops 
are common on the side slopes adjacent to the 
streams and rivers. Alluvial land is loamy and is 
frequently flooded. It occupies the banks and chan- 
nels of streams. 
_ About 60 percent of the acreage is cleared. The rest 
is in native timber. The sloping soils are well suited to 
small grain, grain sorghum, corn, and soybeans. Hay 
and tame pasture also grow well. The moderately 
steep Knox soils are well suited to orchards and 
berries. Sogn soils are not suited to cultivated crops. 
The main concerns in management are controlling 
erosion, reducing runoff, and maintaining organic- 
matter content and fertility. Management is needed 
to improve the stands of timber and maintain a 
vigorous stand of tame grass. The main limitation for 
urban use on Knox soils is the slope. On Ladoga soils 
it is permeability, and on Sogn soils it is slope and 
shallowness over rock. 


4. Marshall-Sharpsburg association 


Deep, well drained and moderately well drained, gently 
sloping to moderately steep soils that have a silty clay 
loam subsoil 


This soil association consists of gently sloping to 
moderately steep soils on the rolling loess hills below 
the Oread Limestone escarpment northwest of Leav- 
enworth. 

This association makes up about 3 percent of the 
counties. It is about 41 percent Marshall soils, 35 
percent Sharpsburg soils, and 24 percent less exten- 
sive soils. 

Marshall soils are gently sloping to moderately 
steep, well-drained soils on the sides and tops of 
ridges and on concave foot slopes. The surface layer is 
slightly acid and is about 18 inches thick. It is very 
dark brown in the upper part and very dark grayish 
brown in the lower part. The subsoil is brown or dark- 
brown silty clay loam in the upper part and yellowish 
brown in the lower part. The underlying material is 
mottled yellowish brown silt loam. 

Sharpsburg soils are gently sloping and sloping, 
moderately well drained soils on the concave sides 
and tops of ridges. They are medium acid or slightly 
acid throughout. The surface layer is about 15 inches 
thick. It is very dark grayish brown in the upper part 
and dark brown and very dark grayish brown in the 
lower part. The subsoil is silty clay loam. It is dark 
brown or brown in the upper part and mottled yellow- 
ish brown in the lower part. The underlying material 
is mottled yellowish-brown light silty clay loam. 

Of lesser extent in this association are Bremer, 
Judson, Kennebec, and Knox soils and Alluvial land. 
Judson soils are nearly level and are on foot slopes 
and low terraces. Bremer and Kennebec soils are 
nearly level and are along creeks. Kennebec soils are 
on low bottoms that are subject to frequent flooding, 
and Bremer soils are on low terraces. Knox soils are 
gently sloping to moderately steep and are on dis- 
sected loess hills adjacent to the Missouri River. 
Alluvial land is loamy and is frequently flooded. It 
occupies banks and channels of streams. 

Nearly all the acreage is cultivated. The soils are 
well suited to corn, soybeans, and grain sorghum. The 
gently sloping and sloping soils are also well suited to 
truck gardens. All are suited to orchards. All have 
high natural fertility and high available water capac- 
ity and are easily worked. The main concerns in 
management are controlling erosion, reducing runoff, 
and maintaining fertility. The main limitations for 
urban use are the unfavorable slope and permeability 
of Sharpsburg soils. Flooding and wetness limit the 
use of Bremer and Kennebec soils. 


Gently Sloping to Strongly Sloping Soils 
Formed in Loess and Glacial Till; 
on Uplands 


These gently sloping to strongly sloping soils make 
up about 34 percent of the survey area. They are on 
loess-till hills and plains. Most of the acreage is 
cultivated or planted to hay or tame pasture. Corn, 
soybeans, grain sorghum, and small grain are the 
principal crops. The main management concerns are 
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Figure 4,.—Pattern of soils and parent material in association 5. A loess-till plain on an upland divide in the western part of 
Leavenworth County. 


controlling soil erosion, reducing runoff, and main- 
taining fertility. Slope and permeability are the main 
limitations for urban use. 


5. Sharpsburg-Shelby association 


Deep, moderately well drained, gently sloping to 
strongly sloping soils that have a clay loam and silty 
clay loam subsoil 


This soil association consists of gently sloping to 
strongly sloping soils on the loess-till hills. It is on an 
upland divide between Stranger Creek and the Mis- 
souri River in Leavenworth County and extends into 
Wyandotte County. 

This association (fig. 4) makes up about 16 percent 
of the counties. It is about 38 percent Sharpsburg 
soils, 82 percent Shelby soils, and 30 percent less 
extensive soils. 

Sharpsburg soils are gently sloping to sloping, mod- 
erately well drained soils on the concave sides and 
the broad convex tops of ridges. They formed in loess. 
They are slightly acid. The surface layer is about 15 
inches thick. It is very dark grayish brown in the 
upper part and dark brown and very dark grayish 
brown in the lower part. The subsoil is silty clay loam. 
It is dark brown or brown in the upper part and 
mottled yellowish brown in the lower part. The un- 


derlying material is mottled yellowish-brown light 
silty clay loam. 

Shelby soils are gently sloping to strongly sloping, 
moderately well drained soils that have convex 
slopes. They are slightly acid in the surface layer and 
subsoil. They formed in loamy glacial till. The surface 
layer is about 13 inches thick. It is very dark brown in 
the upper part and very dark grayish brown in the 
lower part. The subsoil is dark yellowish-brown clay 
loam that has mottles in the lower part. The underly- 
ing material is mottled clay loam that has free cal- 
cium carbonate at a depth of 54 inches. 

Of lesser extent in this association are Armster, 
Bremer, Elmont, Grundy, Kennebec, and Pawnee 
soils and Alluvial land. Armster soils have slopes 
similar to Shelby soils and are downslope from those 
soils. Elmont soils are sloping or strongly sloping and 
are also downslope from Shelby soils. Grundy soils are 
gently sloping and sloping and are at the heads of 
drainageways. Kennebec and Bremer soils are nearly 
level and are along streams. Pawnee soils are gently 
sloping and sloping and are above Shelby soils. Allu- 
vial land is loamy and is frequently flooded. It occu- 
pies the banks and channels of streams. 

Most of the acreage is cultivated or planted to hay 
or tame pasture. The soils are well suited to corn, 
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Figure 5.—Pattern of soils and parent material in association 6, 


soybeans, grain sorghum, and small grain. They have 
high natural fertility and high available water capac- 
ity. The main concerns in management in cultivated 
areas are controlling erosion, reducing runoff, and 
maintaining fertility. Tame pasture can be kept vig- 
orous under good grazing management and proper 
fertilization. The main limitations for urban use are 
slope and soil permeability. 


6. Grundy-Pawnee-Shelby association 


Deep, moderately well drained and somewhat poorly 
drained, gently sloping to strongly sloping soils that 
have a silty clay and clay loam subsoil 


This soil association consists of gently sloping to 
strongly sloping soils on loess-till plains (fig. 5). 
Grundy soils are mainly in areas around Basehor and 
Pawnee soils, and Shelby soils are mainly along the 
west county line of Leavenworth County. 

This soil association makes up about 18 percent of 
the counties. It is about 39 percent Grundy soils, 25 
percent Pawnee soils, 20 percent Shelby soils, and 16 
percent less extensive soils. 

Grundy soils are gently sloping or sloping, some- 
what poorly drained soils on broad convex ridgetops. 
They are slightly acid or medium acid throughout. 
They formed in loess. The surface layer is about 11 


A loess-till plain in the western part of Leavenworth County. 


inches of black silty clay loam. The subsoil is about 32 
inches thick. It is mottled silty clay loam grading to 
silty clay. The underlying material is mottled silty 
clay loam. 

Pawnee soils are gently sloping and sloping, moder- 
ately well drained soils on the sides and tops of broad 
ridges. They are downslope from Grundy soils. They 
formed in glacial till. They are slightly acid or medium 
acid in the surface layer and subsoil. The surface 
layer is very dark brown clay loam about 8 inches 
thick. The subsoil is mottled dark grayish-brown and 
yellowish-brown heavy clay loam to a depth of about 
49 inches. It is underlain by mottled clay loam that 
has spots and concretions of calcium carbonate. 

Shelby soils are gently sloping to strongly sloping, 
moderately well drained soils that have convex to 
concave slopes. They are downslope from Grundy and 
Pawnee soils. They formed in glacial till. They are 
medium acid or slightly acid in the surface layer and 
subsoil. The surface layer is about 13 inches thick. It 
is very dark brown in the upper part and very dark 
grayish brown in the lower part. The subsoil is dark 
yellowish-brown clay loam that has mottles in the 
lower part. The underlying material is mottled clay 
loam that has free calcium carbonate at a depth of 54 
inches. 


8 SOIL SURVEY 


Of lesser extent in this association are Bremer, 
Elmont, Kennebec, and Sharpsburg soils and Alluvial 
land. Elmont soils are sloping or strongly sloping and 
are downslope from Shelby soils. Bremer and Ken- 
nebec soils are nearly level and are along streams. 
Kennebec soils are subject to frequent flooding. 
Sharpsburg soils are gently sloping and sloping and 
are on ridgetops. Alluvial land is loamy and is fre- 
quently flooded. It occupies the banks and channels of 
drainageways. 

Most of the acreage in this association is cultivated 
or planted to hay or tame pasture. Soybeans, grain 
sorghum, and corn are the main crops. The soils have 
high natural fertility and high available water capac- 
ity. The main concerns in management are control- 
ling water erosion, reducing runoff, and maintaining 
fertility. Good management is needed to maintain 
tame pasture in a vigorous condition. The main limi- 
tation for urban use is soil permeability, which limits 
the use of these soils for septic tank absorption fields. 


Nearly Level to Steep Soils Formed in Loess 
and in Material Weathered from Shale 
and Sandstone; on Uplands 


These nearly level to steep soils make up about 11 
percent of the survey area. They are on loess-covered 
ridges and slopes underlain by shale and sandstone. 
About 30 percent of the acreage is cultivated. The 
rest is in hay and pasture and native timber. Grain 
sorghum, small grain, and soybeans are the principal 
crops in nearly level to sloping areas. Pasture 
grasses, hay, and timber are grown on the steeper 
soils. The principal management concerns are con- 
trolling soil erosion and maintaining fertility. The 
main limitations for urban use are slope, permeabil- 
ity, and shallowness over rock. 


7. Martin-Grundy-Haig association 


Deep, moderately well drained and somewhat poorly 
drained, nearly level to strongly sloping soils that have 
a silty clay subsoil 


This soil association consists of nearly level to 
strongly sloping soils that formed in a mixture of 
loess and the residuum from shale. These soils are in 
a concave to depressional area below the steep lime- 
stone and shale outcrops west of Tonganoxie. 

This association makes up about 4 percent of the 
counties. It is about 60 percent Martin soils, 21 per- 
cent Grundy soils, 12 percent Haig soils, and 7 percent 
less extensive soils. 

Martin soils are sloping to strongly sloping and 
moderately well drained. The strongly sloping soils 
are below the limestone and shale outcrops. The 
sloping soils have convex to concave slopes. Martin 
soils formed in residuum from shale. They are slightly 
acid in the surface layer and in the upper part of the 
subsoil. They have a surface layer of very dark brown 
silty clay loam about 8 inches thick. The subsoil is 
mottled silty clay to a depth of 55 inches. The underly- 
ing material is mottled silty clay loam. 

Grundy soils are gently sloping and sloping, some- 
what poorly drained soils on ridgetops. They formed 
in loess. They are slightly acid to medium acid 


throughout. The surface layer is about 11 inches of 
black silty clay loam. The subsoil is about 32 inches 
thick. It is mottled silty clay loam grading to silty 
i The underlying material is mottled silty clay 
oam. 

Haig soils are nearly level, somewhat poorly 
drained soils on broad convex to slightly depressional 
ridgetops. They formed in loess underlain by a mate- 
rial that has restricted drainage. They are slightly 
acid. The surface layer is about 9 inches of black silty 
clay loam. The subsoil is about 36 inches of very firm, 
mottled silty clay. The underlying material is mot- 
tled, grayish-brown silty clay loam. 

Of lesser extent in this association are Bremer and 
Elmont soils and Alluvial land. Bremer soils are 
nearly level and are on low terraces. Elmont soils are 
sloping to strongly sloping and are downslope from 
Martin soils. Alluvial land is loamy and is frequently 
flooded. It occupies the banks and channels of 
streams. 

Most of the acreage in this association is cultivated 
or planted to hay or tame pasture. These soils are 
best suited to grain sorghum, soybeans, small grains, 
and only a limited amount of corn. They have high 
natural fertility and moderate to high available 
water capacity. During long periods of rain, they tend 
to become waterlogged. The main concerns in man- 
agement are controlling erosion, reducing runoff, and 
maintaining fertility and tilth. The main limitations 
for urban use are soil texture and permeability. 
These soils have severe limitations for use as septic 
tank absorption fields. 


8. Elmont-Basehor-Vinland association 


Deep, well-drained, sloping and strongly sloping soils 
that have a silty clay loam subsoil and shallow, well 
drained and somewhat excessively drained, sloping to 
steep soils 


Most of this soil association is in the southern part of 
Leavenworth County, on uplands adjacent to 
Stranger and Nine Mile Creeks. The soils are sloping 
to steep. They formed in residuum from sandstone or 
interbedded sandy and silty shale. 

This association makes up about 7 percent of the 
counties. It is about 45 percent Elmont soils, 19 
percent Basehor soils, 12 percent Vinland soils, and 24 
percent less extensive soils. 

Elmont soils are deep, sloping and strongly sloping, 
well-drained soils that have concave slopes. The sur- 
face layer is medium acid or slightly acid, very dark 
brown silt loam about 15 inches thick. The subsoil is 
mottled silty clay loam. The underlying material is 
ee silty clay loam that has reddish mot- 
tles. 

Basehor soils are shallow, sloping to steep, well- 
drained soils on erosional uplands adjacent to drain- 
ageways. They formed in residuum from soft sand- 
stone. The surface layer is dark grayish-brown loam 
about 7 inches thick. The subsoil is dark yellowish- 
brown loam about 14 inches thick. The underlying 
material is yellowish-brown weathered soft sandstone. 
Hard sandstone is at a depth of 13 inches. 

Vinland soils are shallow, sloping and strongly slop- 
ing, somewhat excessively drained soils on the convex 
sides and the tops of ridges. They are medium acid or 
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slightly acid throughout. The-surface layer is very 
dark grayish-brown loam about 11 inches thick. The 
subsoil is yellowish-brown loam about 7 inches thick 
over weathered sandstone. 

Of lesser extent in this association are Armster, 
Bremer, Kennebec, and Sibleyville soils and Alluvial 
land. Armster soils are sloping and strongly sloping 
and are above Basehor soils. Martin soils are sloping 
and are in concave positions adjacent to drainage- 
ways. Bremer and Kennebec soils are nearly level. 
Bremer soils are on low terraces, and Kennebec soils 
are on low bottoms. Sibleyville soils have concave 
slopes and are intermingled with Elmont and Vinland 
soils. Alluvial land is loamy and is frequently flooded. 
It occupies the banks and channels of streams. 

About 50 percent of the acreage is cultivated, and 
the rest is in tame pasture or native grass. Elmont 
and Sibleyville soils are cultivated and are suited to 
small grain, grain sorghum, and soybeans and occa- 
sionally to corn. In places they are planted to truck 
gardens and berries. Vinland soils are used for tame 
pasture or native range. Basehor soils are used for 
timber, but a few acres are cleared and planted to 
tame grass. In cultivated areas, the main concerns in 
management are controlling erosion and maintaining 
fertility. In woodland areas, the main concern is to 
improve the stands of timber. In areas used for tame 
and native pasture, management is needed to main- 
tain a vigorous stand of grass. The main limitations 
for urban use are slope, permeability, and shallow- 
ness over rock. 


Sloping to Steep Soils Formed in Silty and 
Loamy Loess and in Material Weathered 
from Shale and Limestone; on Uplands 


These sloping to steep soils make up about 19 
percent of the survey area, They are in strongly 
dissected areas along major streams. Most of the 
acreage is in native timber and pasture. In places the 
less sloping soils are cultivated. Small grain and 
grain sorghum are the principal crops. The principal 
management needs are controlling erosion and main- 
taining fertility. Slope, permeability, and shallowness 
over rock are the main limitations for urban use. 


9. Welda-Konawa association 


Deep, well-drained, sloping to steep soils that have a 
clay loam and silty clay loam subsoil 


This soil association consists of sloping to steep 
soils on the dissected south-facing bluff along the 
Kansas River in Leavenworth County. These soils 
formed in sandy and silty material. 

This association makes up about 8 percent of the 
counties. It is about 45 percent Welda soils, 26 percent 
Konawa soils, and 29 percent less extensive soils. 

Welda soils are sloping to moderately steep soils on 
the tops and convex sides of ridges. They formed in 
reddish-colored loess. They are medium acid or 
slightly acid throughout. The surface layer is about 6 
inches of very dark grayish-brown silt loam. The 
subsurface layer is brown silt loam. The subsoil is 
reddish-brown silty clay loam. The underlying mate- 
rial is brown light silty clay loam. 


Konawa soils are sloping to steep soils on the 
convex to concave sides and the points of ridges below 
Welda soils. They formed in remnants of sandy fluvial 
sediments on uplands. The surface layer is slightly 
acid, very dark grayish-brown fine sandy loam about 
4 inches thick. The subsurface layer is brown fine 
sandy loam about 15 inches thick. The subsoil is dark- 
brown or brown clay loam to a depth of 47 inches. The 
underlying material is brown loam. 

Of lesser extent in this association are Armster, 
Gymer, Ladoga, Sharpsburg, and Sogn soils and Allu- 
vial land. The deep Armster, Gymer, Ladoga, and 
Sharpsburg soils are gently sloping to strongly slop- 
ing and are up slope from Konawa and Welda soils. 
The shallow Sogn soils are strongly sloping and are 
downslope from Konawa and Welda soils. Alluvial 
land is loamy and is frequently flooded. It occupies 
the banks and channels of drainageways. 

Most of the acreage is cleared of timber and is in 
tame pasture. A few areas are in native timber, 
mainly oak and hickory. These soils are suited to 
small grain and grain sorghum, but are better suited 
to woodland and tame pasture. In cultivated areas, 
the main concerns in management are controlling 
erosion, increasing organic-matter content, and main- 
taining fertility. Management is needed to maintain a 
vigorous stand of tame grass and to improve stands 
of timber in most woodland areas. The main limita- 
tions for urban use are slope and permeability. 


10. Gosport-Sogn association 


Moderately deep, moderately well drained, strongly 
sloping to steep soils that have a silty clay subsoil and 
shallow, somewhat excessively drained, strongly slop- 
ing soils 


This soil association (see figure 2, page 3) consists 
of strongly sloping to steep soils on uplands adjacent 
to the upper reaches of Stranger and Nine Mile 
Creeks. A large area is northwest of Leavenworth, 
and a smaller area is near Bonner Springs. The soils 
formed mainly in residuum from interbedded shale 
and limestone. The sloping soils on narrow ridge 
points formed in loess and glacial till. 

This association makes up about 16 percent of the 
counties. It is about 35 percent Gosport soils, 16 
percent Sogn soils, and 49 percent less extensive soils. 

Gosport soils are moderately deep, strongly sloping 
to steep soils in upland areas downslope from areas of 
limestone outcrop. In places the surface layer is 
mixed with limestone rubble from the limestone out- 
crop above. The surface layer is very dark grayish- 
brown silt loam about 2 inches thick. The subsurface 
layer is dark grayish-brown silt loam about 4 inches 
thick. The subsoil is yellowish-brown silty clay about 17 
inches thick and is underlain by shale. 

Sogn soils are shallow, strongly sloping, and some- 
what excessively drained. They are associated with 
limestone escarpments and intermingled with Gos- 
port soils. The surface layer is very dark brown silty 
clay loam about 6 inches thick. The next layer is flaggy 
silty clay loam. Limestone is at a depth of 16 inches. 

Of lesser extent in this association are Elmont, 
Grundy, Ladoga, Martin, Oska, Pawnee, Sharpsburg, 
and Shelby soils. Except for Elmont and Martin soils, 
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these deep to moderately deep soils are on narrow, 
convex ridgetops between the limestone rim rocks 
along the upland drainageways. Ladoga soils are 
northwest of Leavenworth and east of Stranger 
Creek. Grundy, Oska, Pawnee, Sharpsburg, and 
Shelby soils are west of Stranger Creek. The deep 
Elmont and Martin soils are strongly sloping and 
have concave slopes. They are downslope from Gos- 
port and Sogn soils. 

About 70 percent of the acreage is in native timber, 
such as oak and hickory. Walnut trees grow well in 
the deeper moist soils. The rest of the acreage is 
cleared and is used for tame pasture. The main 
concerns in management are stand improvement, 
good grazing management, and proper fertilization of 
tame pasture. The main limitations for urban use are 
slope and shallowness over rock. These soils can be 
ey for wildlife habitat, greenbelts, and nature 
trails. 


Descriptions of the Soils 


This section describes the soil series and mapping 
units in Leavenworth and Wyandotte Counties and 
gives suggestions for their use and management. 
Each soil series is described in considerable detail, 
and then, briefly, each mapping unit in that series. 
Unless it is specifically mentioned otherwise, it is to 
be assumed that what is stated about the soil series 
holds true for the mapping units in that series. Thus, 
to get full information about any one mapping unit, it 
is necessary to read both the description of the map- 
ping unit and the description of the soil series to 
which it belongs. 

An important part of the description of each soil 
series is the soil profile, that is, the sequence of layers 
from the surface downward to rock or other underly- 
ing material. Each series contains two descriptions of 
this profile. The first is brief and in terms familiar to 
the layman. The second, detailed and in technical 
terms, is for scientists, engineers, and others who 
need to make thorough and precise studies of soils. 
Unless it is otherwise stated, the colors given in the 
descriptions are those of a moist soil. 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are of a soil series. 
Alluvial land, for example, does not belong to a soil 
series, but nevertheless, is listed in alphabetic order 
along with the soil series. 

Following the name of each mapping unit is a 
symbol in parentheses. This symbol identifies the 
mapping unit on the detailed soil map. Listed at the 
end of each description of a mapping unit is the 
capability unit and woodland suitability group in 
which the mapping unit has been placed. The page on 
which each woodland suitability group is described can 
be found by referring to the “Guide to Mapping Units” 
at the back of this survey. 

The acreage and proportionate extent of each map- 
ping unit are shown in table 1. Many of the terms 
used in describing soils can be found in the Glossary, 
and more detailed information about the terminology 
and methods of soi) mapping can be obtained from the 
Soil Survey Manual (/2).2 


2 Italic numbers in parentheses refer to Literature Cited, p. 77. 
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The names of some soil series are unlike those in 
recently published surveys of adjacent counties. Such 
differences in name result from changes in the con- 
cepts of soil classification that have occurred since 
publication. For some series the representative pro- 
file has one or more features outside the range 
defined for the series. In these instances a reference 
is made to explain how the soil differs. Unless other- 
wise stated, the profiles have the characteristics 
within the range defined for the series. 


Alluvial Land 


Alluvial land (Aa) is along small streams and inter- 
mittent drainageways that have deep and meander- 
ing channels in steep, broken upland areas adjacent 
oe flood plain. The flood plain is 200 to 500 feet 
wide. 

Alluvial land is about 65 percent loamy soils that 
formed in alluvium, which is frequently flooded; 
about 15 percent Kennebec silt loam, which is also 
frequently flooded; and 20 percent stream channels 
and steep, broken upland soils. Some areas are as 
much as 50 percent Kennebec silt loam. Included in 
mapping are small areas of Bremer silty clay loam on 
low terraces. 

Flooding limits the use of Alluvial land for culti- 
vated crops. The Kennebec soil is high in natural 
fertility and is suitable for cultivation, but in addition 
to the flood hazard, it occurs as small areas that are 
separated by channels and steep uplands and are 
commonly inaccessible. 

Alluvial land is well suited to woodland, pasture, 
and wildlife. Oak, walnut, and sycamore trees are 
common. Capability unit VIw-1; woodland suitability 
group 3w2. 


Armster Series 


The Armster series consists of deep, sloping to 
strongly sloping, moderately well drained soils on 
uplands. Slopes are convex. These soils formed in 
glacial till. 

In a representative profile the surface layer is 
about 5 inches of very dark grayish-brown loam. The 
subsurface layer is about 5 inches of brown, friable 
loam. The subsoil is firm clay loam to a depth of 60 
inches. In sequence from the top, it is reddish brown, 
strong brown, yellowish brown, and pale brown. 

Armster soils have available water capacity and 
moderately slow permeability. Natural fertility is me- 
dium, and organic-matter content is low. The surface 
layer is medium acid to neutral, and the subsoil is 
strongly acid to neutral. Lime is beneficial to most 
crops. Crops respond well to fertilization. 

Grain sorghum, soybeans, and small grain are the 
main crops. The soils are suited to alfalfa, tame 
grasses, and woodland. The native vegetation is hard- 
wood forest interspersed with tall grasses. 

Representative profile of Armster loam, 3 to 8 
percent slopes, in native vegetation 1,600 feet west 
and 100 feet south of the northeast corner of sec. 15, 
T.115S., R. 23 E., Wyandotte County: 
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TABLE 1.—Approximate acreage and proportionate extent of the soils 


Soil 


Leavenworth Wyandotte 
County County 


Total 
area Extent 


Alluvial land 
Armster loam, 3 to 8 percent slopes 

Armster loam, 8 to 12 percent slopes 
Armster clay loam, 8 to 12 percent slopes, eroded = ____ 


Basehor complex, 5 to 30 percent slopes __.---..-----------~------- 


Bremer silty clay loam 
Elmont silt loam, 3 to 7 percent slopes 


Grundy silty clay loam, 1 to 3 percent slopes ___._____- 
Grundy silty clay loam, 3 to 7 percent slopes ___.__--_. 
Gymer silt loam, 3 to 7 percent slopes 
Haig silty clay loam —___.....---«----200---- eee 
Haynie silt loam 


Judson silt loam __..- petectacesuneecle 


Kennebec silt loam 
Knox silt loam, 7 to 12 percent slopes __ 
Knox silt loam, 12 to 18 percent slopes 


Knox complex, 18 to 30 percent slopes 
Konawa fine sandy loam, 3 to 8 percent slopes 

Konawa fine sandy loam, 8 to 20 percent slopes 
Ladoga silt loam, 4 to 7 percent slopes 
Marshall silt loam, 1 to 4 percent slopes ___ 
Marshall silt loam, 4 to 9 percent slopes ___ 
Marshall silt loam, 9 to 15 percent slopes 
Martin silty clay loam, 4 to 7 percent slopes 

Martin silty clay loam, 7 to 12 percent slopes 
Martin soils, 6 to 12 percent slopes, eroded 


Pawnee clay loam, 4 to 8 percent slopes 
Pawnee clay loam, 4 to 8 percent slopes, eroded 
Sarpy-Haynie complex 
Sharpsburg silty clay loam, 1 to 4 percent slopes ____ 


Shelby loam, 1 to 4 percent slopes 
Shelby loam, 4 to 8 percent slopes 
Shelby loam, 8 to 12 percent slopes 
Shelby-Pawnee complex, 4 to 8 percent slopes ___-_____________ 
Shelby-Pawnee complex, 4 to 8 percent slopes, eroded 
Sibleyville loam, 4 to 8 percent slopes 
Vinland-Sibleyville complex, 5 to 12 percent slopes __ 
Wabash silty clay 
Welda silt loam, 4 to 9 percent slopes 
Welda silt loam, 9 to 15 percent slopes _. 
Zook silty clay loam 
Water 2.0 ecco ec ece 
Quarries 


Elmont silt loam, 7 to 12 percent slopes ______-.___---------------- 
Eudora complex, overwash _____.-----_.--------------~----------- 
Gosport complex, 10 to 30 percent slopes ___.---__------------------ 
Gosport-Sogn complex, 7 to 35 percent slopes = _.____------------- 


Knox silty clay loam, 7 to 12 percent slopes, eroded __ mes 


Sharpsburg silty clay loam, 4 to 8 percent slopes ___..__---_------ 


edad 802,080 


Acres Percent 

12,820 
4,470 
4,760 
3,628 


Acres Acres 


10,690 2,130 


BONE, NW rw 
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ee oO, re oF 


mh reo oe wo 
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408,840 


101,760 


1 Less than 0.05 percent. 


A1—0 to 5 inches, very dark grayish-brown (10YR 3/2) loam, 
dark grayish brown (10 YR 4/2) dry; weak, fine, gran- 
ular structure; friable, slightly hard; abundant fine 
and medium roots; slightly acid; clear, smooth 
boundary. 

A—5 to 10 inches, brown (10YR 4/3) loam, pale brown (10YR 6/ 
3) dry; weak, fine, granular structure; friable, 
shghtly hard; abundant fine and medium roots; few 
worm casts; slightly acid; clear, smooth boundary. 

IIB21t—-10 to 20 inches, reddish-brown (5YR 4/4) heavy clay 
loam, strong brewn (7.5YR 5/6) dry; moderate, fine, 
subangular blocky structure; firm, hard; plentiful 
fine and medium roots; some streaks of brown 


(7.5YR 4/4); common glacial pebbles; strongly acid; 
gradual, smooth boundary. 

IIB22t—20 to 29 inches, strong-brown (7.5YR 5/6) clay loam, 
reddish yellow (7.5YR 6/6) dry; few, fine, distinct, 
brown (10YR 5/3) mottles; moderate, medium and 
fine, subangular blocky structure; firm, hard; few 
fine to coarse roots; few, soft, black concretions; 
common glacial pebbles; strongly acid; gradual, 
smooth boundary. 

IIB31t—29 to 40 inches, yellowish-brown (10YR 5/6 and 5/4) 
and strong-brown (7.5YR 5/6) clay loam, strong 
brown (7.5YR 5/6) crushed; weak, medium, subangu- 
lar blocky structure; friable, hard; few coarse roots; 
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common glacial pebbles; few, soft, black concretions; 
strongly acid; gradual, smooth boundary. 

11B32t—40 to 60 inches, pale-brown (10YR 6/8) clay loam, 
light gray (1OYR 7/2) dry; common, fine and medium, 
distinct mottles of yellowish brown (10 YR 5/6); weak, 
coarse, blocky structure parting to weak, medium, 
subangular blocky; firm, hard; few coarse roots; few 
glacial pebbles; common, soft, black concretions; 
common sandstone fragments in lower 5 inches; 
neutral, 


The solum ranges from 40 to more than 60 inches in 
thickness. The Al horizon is very dark brown or very dark 
grayish brown, The A2 horizon is dark grayish brown or dark 
brown. The IIB2t horizon is reddish brown or strong brown. 
The IIB3t horizon is strong brown. yellowish brown, or pale 
brown, 

Mapping unit Ae has a slightly browner surface layer than 
is defined as the range for the Armster series. This difference, 
however, does not alter the use or behavior of the soil. 

Armster soils are associated with Konawa, Ladoga, Paw- 
nee, Shelby, and Welda soils. They have hue of 7.5YR or 5YR 
in the B2t horizon as compared with hue of 10 YR in Ladoga, 
Pawnee, and Shelby soils. They differ from Pawnee and 
Shelby soils in having an A2 horizon. They have more glacial 
sand and gravel in the B2t horizon than Konawa, Ladoga, 
a Welda soils and more clay in the B2t horizon than Shelby 
SOlls, 


Armster loam, 3 to 8 percent slopes (Ac).—This soil 
has convex slopes. It has the profile described as 
representative of the series. Included in mapping are 
small areas of Ladoga and Welda soils and small 
areas of eroded soil. 

This soil is best suited to grain sorghum, soybeans, 
and small grain. It is also suited to alfalfa, tame 
pasture, and woodland. To a limited extent it is suited 
to corn. 

Erosion is a serious hazard, but can be controlled 
by terraces, contour farming, minimum tillage, or 
stubble mulching, or by a combination of those prac- 
tices. Fertility and organic-matter content can be 
increased by applying farm manure and growing 
legumes and green manure crops. Capability unit 
IIle-3; woodland suitability group 4ol. 


Armster loam, 8 to 12 percent slopes (Ad).—This 
soil has irregular, convex and concave slopes. Its 
profile is similar to the one described as representa- 
tive of the series, but the subsoil contains less clay. 
Included in mapping are areas of soils that are similar 
to the Armster soil but have sandstone at a depth of 
about 40 inches. 

This soil is best suited to hay, tame pasture, and 
woodland. It is also suited to grain sorghum and 
small grain and, to a limited extent, to corn or soy- 
beans. 

Runoff is rapid, and erosion is a serious hazard. 
Maintaining tilth and the level of fertility and con- 
trolling erosion are a necessary part of good manage- 
ment. Terraces, contour farming, minimum tillage, or 
stubble mulching, or a combination of these practices is 
needed for erosion control. Manure is beneficial in 
maintaining the organic-matter content. Proper graz- 
ing and fertilization are needed in maintaining vigor- 
ous stands of tame grass. Stands can be improved in 
the small areas of native timber. Capability unit [Ve3; 
woodland suitability group 4ol. 

Armster clay loam, 8 to 12 percent slopes, eroded 
(Ae).—This soil has short, irregular, convex and con- 
cave slopes. Its profile is similar to the one described 
as representative of the series, but the surface layer 
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is dark-brown or brown clay loam and contains more 
clay. 

Included with this soil in mapping are small areas of 
eroded Ladoga and Welda soils. Also included are areas 
of soils that are similar to this Armster soil but have 
sandstone at a depth of about 40 inches. 

This soil is best suited to hay, tame pasture, or 
woodland. Tame grasses can be kept vigorous under 
controlled and deferred grazing and fertilization. Ca- 
pability unit VIle-1; woodland suitability group 4o1. 


Basehor Series 


The Basehor series consists of shallow, sloping to 
steep, well-drained soils on uplands. These soils 
formed in residuum from sandstone (fig. 6). : 

In a representative profile the surface layer is 
about 7 inches of dark grayish-brown loam. The sub- 
soil is dark yellowish-brown, friable loam about 3 
inches thick. The underlying material is about 3 
inches of yellowish-brown loamy fine sand. Weath- 
ered sandstone is at a depth of 13 inches. 

Basehor soils have very low available water capac- 
ity, moderately rapid permeability, and low natural 
fertility. They are medium acid or slightly acid in the 
surface layer. Lime is beneficial to tame grass. 

The native vegetation is oak and hickory. Some 
areas are cleared of timber and planted to tame 
grass. The soils are suited to tame grass and wood- 
land. 

Representative profile of Basehor loam in a pas- 
ture, 1,275 feet south and 320 feet east of the north- 
west corner of sec. 8, T. 11 S., R. 23 E., about 3.75 
miles north of Bonner Springs, Wyandotte County: 

A1l—0 to 7 inches, dark grayish-brown (10YR 4/2) loam, light 
brownish gray (LOYR 6/2) dry; weak, medium and 
fine, granular structure; friable, slightly hard; many 
fine roots; few worm casts; slightly acid; gradual 
boundary. 

B2—7 to 10 inches, dark yellowish-brown (10YR 4/4) loam that 
has slightly more clay than horizon above, light 
yellowish brown (LOYR 6/4) dry; weak, medium and 
fine, granular structure; friable, slightly hard; many 
fine roots; few, small, soft sandstone fragments; 
medium acid; abrupt boundary. 

C—10 to 13 inches, yellowish-brown (IOYR 5/4), soft, fine- 
grained sandstone, brownish yellow (LOYR 6/6) dry; 
thinly bedded with thin films of reddish brown (5YR 
5/4) in seams and partings; medium acid; clear 
boundary. 

R—13 inches, brownish-yellow (10YR 6/6) to yellowish-brown 

(10YR 5/6) hard, fine-grained sandstone. 


The solum ranges from 10 to 20 inches in thickness. Depth 
to sandstone or sandy shale is 20 inches or less. The solum is 
slightly acid to strongly acid. The Al horizon is very dark 
grayish-brown or dark grayish-brown loam or fine sandy 
loam. The B2 horizon is loam or fine sandy loam. In places 
there is no C horizon. 

Basehor soils are associated with Elmont and Vinland soils. 
They have less clay in the B2 horizon than Elmont soils, 
which are more than 20 inches deep. They lack the thicker, 
dark-colored Al horizon that is typical of Vinland soils. 


Basehor complex, 5 to 30 percent slopes (Ba).— 
This mapping unit is about 55 percent Basehor loam; 
30 percent soils that are 20 to 40 inches deep and 
have a loamy surface layer and subsoil; and 15 per- 
cent Vinland soils and loamy soils that are less than 
10 inches deep. These soils are on erosional uplands, 
generally adjacent to drainageways. They are shal- 
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Figure 6.—Moderately steep Basehor soils on breaks to the drainageway and sloping Sharpsburg and Shelby soils on loess and till 
ridges. 


low and moderately deep loamy soils that formed in 
material weathered from sandstone. About half of the 
30 percent loamy soils are similar to the Basehor soils 
in color and texture, but they are 20 to 40 inches 
deep. The other half are soils that have a loam 
surface layer and aclay loam subsoil and are 20 to 40 
inches deep. All the soils in this mapping unit have a 
surface layer of loam or fine sandy loam. 

Most of the acreage is woodland. Some areas are 
cleared of timber and planted to tame grass. Tame 
grass responds well to fertilization and can be kept 
vigorous under good grazing management. 

Water erosion is a serious hazard unless the soil is 
protected by a permanent cover. Native timber can 
be improved under good woodland management. 
Stands can be improved. Capability unit Vle-2; wood- 
land suitability group 5d2. 


Bremer Series 


The Bremer series consists of deep, nearly level, 
somewhat poorly drained soils. These soils are on 
high bottom lJands and terraces along tributaries of 
the Kansas and Missouri Rivers. They formed in 
moderately fine textured alluvium. 

In a representative profile the surface layer is 
about 9 inches of black silty clay loam. The subsoil is 
about 41 inches thick. In sequence from the top, it is 4 
inches of black, firm silty clay loam; 21 inches of very 


dark gray, very firm silty clay; and 16 inches of 
grayish-brown, firm silty clay loam. Below the top 4 
inches the subsoil has yellowish-brown or strong- 
brown mottles. The underlying material is mixed 
grayish-brown and yellowish-brown silty clay loam. 

Bremer soils have high natural fertility and are 
high in organic-matter content. Available water ca- 
pacity is high, and permeability is slow. The surface 
layer is neutral or slightly acid, and the subsoil is 
slightly acid or medium acid. Lime is beneficial to 
most crops. The soils are rarely flooded. 

The native vegetation is tall grasses. Most of the 
acreage is cultivated. Corn, soybeans, and grain 
sorghum are the main crops. . 

Representative profile of Bremer silty clay loam, 0 
to 2 percent slopes, in a cultivated field, 2,500 feet 
north and 1,100 feet east of southwest corner of sec. 
24,T.115S., R. 20 E., Leavenworth County: 

Ap—0 to 9 inches, black (OYR 2/1) silty clay loam, very dark 
gray (OYR 3/1) dry; weak, fine and medium, angular 
and subangular blocky structure; weak, fine, granu- 
lay structure in top 3 inches; firm, hard; plentiful 
fine and medium roots; common worm casts; neu- 
tral; abrupt, smooth boundary. 

B1—9 to 13 inches, black (LOYR 2/1) silty clay loam, very dark 
gray (10YR 3/1) dry; moderate, fine and very fine, 
subangular blocky structure; firm, hard; few fine 
roots; few worm casts; slightly acid; clear, smooth 
boundary. 

B21t—18 to 22 inches, very dark gray (1OYR 3/1) silty clay, 
dark gray (1OYR 4/1) dry; black (LOYR 2/1) coatings 
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on peds; common, fine, faint, yellowish-brown (10YR 
5/6) mottles and few, fine, distinct, strong-brown 
(7.5YR 5/6) mottles; moderate, fine and medium, 
subangular blocky structure; very firm, very hard; 
medium acid; clear, smooth boundary. 

B22t—22 to 34 inches, very dark gray (10YR 3/1) silty clay, 
dark gray (10YR 4/1) dry; common, fine, faint, yel- 
lowish-brown (10YR 5/4 and 10YR 5/6) mottles and 
few, fine, distinct, strong-brown (7.5YR 5/6) mottles; 
moderate, medium, subangular blocky structure; 
very firm, very hard; few fine roots; few, hard, round, 
black concretions; few streaks of black (10YR 2/1); 
medium acid; diffuse, smooth boundary. 

B3—34 to 50 inches, grayish-brown (10YR 5/2) heavy silty clay 
loam, light brownish gray (10YR 6/2) dry; common, 
fine and medium, yellowish-brown (10YR 5/6) mot- 
tles; weak, coarse, blocky structure; firm, hard; few, 
soft, black concretions; slightly acid; gradual, 
smooth boundary. 

C—50 to 70 inches, mixed grayish-brown (10YR 5/2) and 
yellowish-brown (10YR 5/6) silty clay loam, few, fine, 
strong-brown (7.5YR 5/6) mottles; weak, coarse, pris- 
matic structure; firm, hard; common, soft, black 
concretions; neutral. 

The solum ranges from 50 to 65 inches in thickness. The A 
horizon is black to very dark grayish-brown silty clay loam, 
but it is silt loam in places. The B2 horizon is mottled very 
dark gray or very dark grayish brown in the upper part and 
mottled dark gray or dark grayish brown in the lower part. 

Bremer soils are associated with Judson, Kennebec, Wa- 
bash, and Zook soils. They contain more clay throughout than 
Judson and Kennebec soils. They are less clayey than Wabash 
soils below a depth of 40 inches and, unlike those soils, have a 
B2t horizon. They are less uniform in texture than Zook soils 
and, unlike those soils, have a B2t horizon. 


Bremer silty clay loam (0 to 2 percent slopes) (Br).— 
This soil has the profile described as representative of 
the series. Included in mapping are small areas adja- 
cent to the recent channel or flood plain where the 
surface layer is lighter colored. Also included are 
small areas of Judson soils. 

If adequately fertilized and limed, this soil is suited 
to most crops grown in the county, especially soy- 
beans, corn, and grain sorghum. It is also suited to 
tame pasture. During periods of above average mois- 
ture, the soil tends to become waterlogged and in 
places ponded. Capability unit Ilw-1; woodland suita- 
bility group 4w2. 


Elmont Series 


The Elmont series consists of deep, sloping and 
strongly sloping, well-drained soils on uplands. These 
soils formed in residuum from interbedded sandy and 
silty shales. 

In a representative profile the surface layer is very 
dark brown silt loam about 15 inches thick (fig. 7). The 
subsoil is friable and firm silty clay loam about 35 
inches thick. It is very dark grayish brown in the 
upper part, mottled dark brown in the middle part, 
and yellowish brown in the lower part. The underly- 
ing material is mottled yellowish-brown silty clay 
loam. Weathered silty shale of light olive brown is at 
a depth of 65 inches. 

Elmont soils are friable and easy to work. They 
have high available water capacity and fertility and 
moderately slow permeability. The surface layer is 
medium acid or slightly acid. Lime is beneficial to 
most crops, especially legumes. Crops also respond 
well to fertilization, 


These soils are suited to grain sorghum, corn, soy- 
beans, and small grain. They are also suited to alfalfa 
and tame pasture. A few small areas are in tall grass 
meadow. The native vegetation is tall grass. 

Representative profile of Elmont silt loam, 3 te 7 
percent slopes, in tame pasture, 1,900 feet north and 
150 feet west of the southeast corner of sec. 31, T. 11 
S., R. 22 E., Leavenworth County: 

Al—0 to 15 inches, very dark brown (10YR 2/2) silt loam, dark 
grayish brown (10YR 4/2) dry; moderate, fine, granu- 
Jar structure; friable, slightly hard; plentiful fine 
and medium roots; common worm casts and chan- 
nels; medium acid; gradual, smooth boundary. 

B21t—15 to 22 inches, very dark grayish-brown (LOYR 3/2) 
silty clay loam, dark grayish brown (1OYR 4/2) dry; 
moderate, very fine, subangular blocky structure; 


Figure 7.—Profile of Elmont silt loam. 
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friable, hard; plentiful fine roots; few sandstone 
fragments; common worm casts and channels; me- 
dium acid; gradual, smooth boundary. 

B22t—22 to 33 inches, dark-brown (10YR 4/3) silty clay loam, 
brown (1OYR 5/3) dry; common, fine, faint, yellowish- 
brown (10YR 5/6) and strong-brown (7.5YR 5/6) mot- 
tles; moderate, fine, subangular blocky structure; 
friable, hard; plentiful fine and medium roots; few 
worm casts and channels; few weathered sandstone 
fragments; common very dark grayish-brown (10OYR 
3/2) surfaces on peds; few, soft black concretions; 
neutral; gradual, smooth boundary. 

B238t—33 to 42 inches, dark-brown (10YR 4/8) silty clay loam, 
yellowish brown (10 YR 5/4) dry; few, fine, faint and 
distinet, yellowish-brown (10YR 5/6) and strong- 
brown (7.5YR 5/6) mottles; moderate, medium and 
fine, subangular blocky structure; firm, hard; few 
fine roots; few, soft, black concretions; few weath- 
ered sandstone fragments; neutral; diffuse, smooth 
boundary. 

B38—~42 to 50 inches, yellowish-brown (10YR 5/4) silty clay 
loam, light yellowish brown (1OYR 6/4) dry; many, 
fine, distinct, yellowish-red (YR 4/6) mottles; moder- 
ate, medium, subangular blocky structure; firm, 
hard; few fine roots; common black concretions; com- 
mon weathered sandstone fragments; neutral; dif- 
fuse, smooth boundary. 

C1—50 to 65 inches, yellowish-brown (10YR 5/6 and 5/4) silty 
clay loam; many, fine, distinct, strong-brown (7.5YR 
5/6) and yellowish-red (5YR 4/6) mottles; weak, 
coarse, blocky structure; few fine roots; few black 
concretions and soft spots; common weathered sand- 
stone fragments in lower part; neutral; diffuse, 
smooth boundary. 


The solum ranges from 40 to 50 inches in thickness. Depth 
to weathered shale is 40 to 80 inches. The Al horizon is 
generally silt loam, but it is silty clay loam in places. The B2t 
horizon is dark grayish brown or dark brown and is medium 
acid to neutral. The C horizon is generally silty clay loam, but 
in places it is silty clay. 

Elmont soils are associated with Basehor, Martin, Sharps- 
burg, Sibleyville, and Vinland soils. They contain more silt 
throughout and have a thicker solum than Basehor soils. 
They have less clay in the B2t horizon than Martin soils. 
They have less sand in the B2t horizon and have a thicker 
solum than Sibleyville soils. They have a thicker solum than 
Vinland soils. They have less clay in the B2t horizon than 
Sharpsburg soils and are more distinctly mottled. 


Elmont silt loam, 3 to 7 percent slopes (Ec).—This 
soil is on the convex to concave sides and the convex 
tops of ridges. It has the profile described as repre- 
sentative of the series. 

Included with this soil in mapping are small areas 
of Martin, Sibleyville, and Vinland soils. Also included 
are small areas of a soil similar to this Elmont soil, 
but shale is within a depth of 40 inches. Spots of 
eroded soils and slickspots are also included. 

This soil is suited to grain sorghum, corn, soybeans, 
and small grain. In places it is used for tame pasture. 

Erosion is a hazard, but it can be controlled by 
terraces, contour farming, minimum tillage, or stub- 
ble mulching, or by a combination of those practices. 
Maintaining fertility is essential and can be accom- 
plished by growing legumes and green manure crops. 
Tame pasture grasses can be kept vigorous under 
good grazing management and proper fertilization. 
Capability unit IIIe-1; not assigned to a woodland 
suitability group. 

Elmont silt loam, 7 to 12 percent slopes (Ed).— 
This soil has convex and concave slopes. It has a 
profile similar to that described as representative of 
the series, but the surface layer and solum are thin- 
ner. 
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Included with this soil in mapping are small areas 
of Martin, Sibleyville, and Vinland soils. Also included 
are small areas of a soil similar to this Elmont soil, 
but shale is within a depth of 40 inches. Spots of 
eroded soils are also included. 

This soil is suited to small grain and grain sorghum 
in the less steep areas and to hay or tame pasture in 
the steeper areas. 

Erosion is a serious hazard, but it can be controlled 
by terraces, minimum tillage, or stubble mulching, or 
by a combination of those practices. Good stands of 
tame pasture grasses can be sustained under proper 
grazing management and proper fertilization. Capa- 
bility unit [Ve-1; not assigned to a woodland suitability 
group. 


Eudora Series 


The Eudora series consists of nearly level, well- 
drained soils on high bottom land along the Kansas 
River, These soils are neutral to moderately alkaline. 
They formed in silty alluvium. ; 

In a representative profile the surface layer is 
about 24 inches thick. The upper 9 inches is dark 
grayish-brown very fine sandy loam. The next 3 
inches is grayish-brown loamy very fine sand. The 
lower 12 inches is very dark grayish-brown coarse silt 
loam. Below the surface layer is about 10 inches of 
dark-brown coarse silt loam, 31 inches of brown very 
fine sandy loam, and 5 inches of brown loamy fine 
sand. 

Eudora soils have high available water capacity 
and moderate permeability. They are high in natural 
fertility and are easy to work. All crops respond well 
to fertilization. No lime is needed. Organic-matter 
content is low in the surface layer. ; 

These soils are well suited to corn, soybeans, grain 
sorghum, and small grain. They are also excellent for 
truck farming. 

Representative profile of Eudora very fine sandy 
loam in a cultivated field, 300 feet north and 100 feet 
east of center of sec. 28, T. 11S., R. 24 E., about one- 
fourth mile north of Morris, Wyandotte County: 

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) very fine 
sandy loam, grayish brown (10YR 5/2) dry; weak, 
fine, granular structure; very friable, slightly hard; 
few fine roots; neutral; abrupt, smooth boundary. 

A12—9 to 12 inches, grayish-brown (10 YR 5/2) loamy very fine 
sand, light gray (10YR 7/2) dry; single grained; very 
friable, soft; few fine roots; neutral; abrupt, smooth 
boundary. 

A18—12 to 24 inches, very dark grayish-brown (10YR 3/2) 
coarse silt loam; few, fine, faint mottles of yellowish 
brown (10YR 5/4) and dark grayish brown (10YR 4/2); 
friable, slightly hard; few fine roots; neutral; clear, 
smooth boundary. 

C1—-24 to 84 inches, dark-brown (10YR 4/8) coarse silt loam, 
pale brown (10YR 6/3) dry; friable, slightly hard; few 
fine roots; moderately alkaline; gradual, smooth 
boundary. 

C2—34 to 65 inches, brown (10YR 5/3) very fine sandy loam, 
very pale brown (10YR 7/3) dry; massive; very fria- 
ble, soft; moderately alkaline; gradual, smooth 
boundary. 

C3—65 to 70 inches, brown (10YR 5/3) loamy fine sand, very 
pale brown (10YR 7/8) dry; single grained; loose; 
moderately alkaline. 

The Ap horizon is very dark grayish brown or dark grayish 
brown and ranges from fine sandy loam to silt loam. In places 
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there is no Al2 horizon. In most places the A13 horizon, the 
origina] surface layer, is covered with calcareous alluvium 
deposited during a major flood. It is very dark brown or very 
dark grayish-brown silt loam, The C horizon is generally very 
fine sandy loam or coarse silt Joam to a depth of 45 inches or 
more. In places it is fine sand or loamy fine sand below a 
depth of 45 inches. 

Eudora soils are associated with Haynie, Kennebec, Onawa, 
and Sarpy soils. Unless covered with more than 20 inches of 
overwash, they have a thicker, dark-colored Al horizon than 
Haynie and Sarpy soils. Throughout the profile they have 
less sand than Sarpy soils, more coarse silt than Kennebec 
soils, and less clay than Onawa soils, 


Eudora complex, overwash (0 to 1 percent slopes) 
(Eu).—This mapping unit is about 70 percent Eudora 
soil and 20 percent Haynie soil. The Eudora soil is 
covered with 10 to 20 inches of lighter colored fine 
sand or very fine sand. The surface layer is silt loam, 
very fine sandy loam, fine sandy loam, and loamy 
very fine sand. Most areas have been plowed to a 
depth of 18 to 24 inches, and as a result, the surface 
layer contains much sand. 

Included with these soils in mapping are areas of 
Onawa soils in depressions and areas of soils that are 
sandy throughout. 

These soils are suited to all crops commonly grown 
in the counties. They are especially suited to truck 
crops, and they can be irrigated from wells or from 
the river. They are rarely flooded. 

Soil blowing is a hazard because the surface layer 
is sandy. It can be controlled by such practices as 
stubble mulching and minimum tillage. Manure in- 
creases the organic-matter content in the surface 
layer. Capability unit I-1; woodland suitability group 
2ol. 


Gosport Series 


The Gosport series consists of moderately deep, 
strongly sloping to steep, moderately well drained 
nae on uplands. These soils formed in residuum from 
shale. 

In a representative profile the surface layer is very 
dark grayish-brown silt loam about 2 inches thick. 
The subsurface layer is about 4 inches of dark gray- 
ish-brown silt loam. The subsoil is yellowish-brown, 
very firm silty clay about 17 inches thick. The under- 
lying material is dark grayish-brown and yellowish- 
brown weathered shale of silty clay texture. Yellow- 
ish-brown acid shale is at a depth of 33 inches. 

Gosport soils have low to moderate available water 
capacity and very slow permeability. Natural fertility 
is low. The surface layer is slightly acid or medium 
acid. 

These soils are best suited to woodland, and the 
native vegetation is hardwood forest. In areas cleared 
for tame pasture, lime and fertilizer are beneficial. 

Representative profile of Gosport loam under na- 
tive timber, 250 feet east and 300 feet south of 
northwest corner of sec. 30, T. 8 S., R. 22 E., Leaven- 
worth County: 

Al—0 to 2 inches, very dark grayish-brown (10YR 3/2) silt 
loam, dark grayish brown (10YR 4/2) dry; moderate, 
fine and very fine, granular structure; friable, 
slightly hard; few fine roots; few shale fragments; 
slightly acid; clear, smooth boundary. 

A2-—2 to 6 inches, dark grayish-brown (10YR 4/2) silt loam, 
pale brown (10YR 6/3) dry; weak, fine and medium, 
granular structure; friable, hard; few fine roots; few 
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worm casts; common shale fragments; strongly acid; 
abrupt, smooth boundary. 

B2—6 to 23 inches, yellowish-brown (10 YR 5/4) silty clay, very 
pale brown (10YR 7/4) dry; moderate, medium, sub- 
angular blocky structure; very firm, very hard; few 
fine and medium roots; common shale fragments; 
very strongly acid; clear, smooth boundary. 

C1--23 to 33 inches, dark grayish-brown (10YR 4/2) and 
yellowish-brown (10YR 5/4 and 5/6) silty clay weath- 
ered shale; massive with bedding planes evident; 
very firm, very hard; few fine and medium roots; 
strongly acid; gradual, smooth boundary. 

C2—33 to 40 inches, yellowish-brown (10YR 5/4) acid shale. 


The solum ranges from 20 to 35 inches in thickness. Depth 
to shale ranges from 20 to 40 inches. The Al horizon is very 
dark grayish-brown or dark grayish-brown silt loam or light 
silty clay loam. The A2 horizon is dark grayish-brown or 
dark-brown silt loam or light silty clay loam. In places there 
is no A2 horizon. The B2 horizon is strongly acid or very 
strongly acid. 

Gosport soils are associated with Martin and Sogn soils. 
They are shallower over shale than Martin soils and have a 
thinner and lighter colored A horizon. They have a thicker 
solum than Sogn soils and, unlike those soils, formed in shale 
instead of limestone. 


Gosport complex, 10 to 30 percent slopes (Gc).— 
This mapping unit is about 50 percent Gosport soil; 15 
percent a soil similar to the Gosport soil, but less than 
20 inches deep over shale; and 35 percent less exten- 
sive soils. These soils are along major creeks in the 
uplands. They are deep, moderately deep, and shallow 
over shale. The Gosport soil has the profile described 
as representative of the series. Included in the west- 
ern part of Leavenworth County are numerous small 
areas of Martin and Elmont soils. 

This mapping unit is best suited to native timber, 
such as oak and hickory. In places walnut trees grow 
in the deeper moist soils. A small acreage of moder- 
ately steep soils is cleared of timber and used for 
tame pasture (fig. 8). 


Water erosion is a serious hazard after clearing, 
and permanent cover is needed immediately. Good 
woodland management, such as selective cutting and 
stand reduction, is essential. Tame pasture can be 
kept vigorous under good grazing management and 
additions of lime and fertilizer. Capability unit VIle~ 
1; woodland suitability group 5d2. 

Gosport-Sogn complex, 7 to 35 percent slopes 
(Gs).—This mapping unit is about 45 percent Gosport 
soil, 35 percent Sogn soil, and 20 percent Martin, 
Elmont, and Oska soils. These soils are along major 
creeks and rivers in the uplands. They are moder- 
ately deep or shallow over interbedded limestone and 
shale. The Gosport soil has a profile similar to the one 
described as representative of the series, but in many 
places it is covered with limestone rubble above lime- 
stone outcrop. The Sogn soil has the profile described 
as representative of the series. 

This mapping unit is best suited to native timber. A 
few of the strongly sloping and moderately steep soils 
are cleared of timber and used for tame pasture. 
Water erosion is a serious hazard after clearing, and 
permanent cover is needed immediately. Good wood- 
land management, such as selective cutting and 
stand reduction, is needed. Tame pasture ean be kept 
vigorous under good grazing management and appli- 
cations of lime and fertilizer. Capability unit VIle-1; 
woodland suitability group 5d2. 
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Figure 8.—A cleared area of the moderately steep Gosport complex between sloping Martin soils under cultivation and the steep 
Gosport-Sogn complex. 


Grundy Series 


The Grundy series consists of deep, gently sloping 
and sloping, somewhat poorly drained soils that have 
a clayey subsoil. These soils are on uplands. They 
formed in loess. 

In a representative profile the surface layer is 
about 11 inches of black light silty clay loam. The 
subsoil is about 32 inches thick. In sequence from the 
top, it is 4 inches of very dark gray, firm silty clay 
loam that has brownish mottles; 7 inches of dark 
grayish-brown, very firm silty clay that has yellow- 
ish-brown and strong-brown mottles; 8 inches of gray- 
ish-brown and brown, very firm silty clay that has 
brownish mottles; and 13 inches of grayish-brown, 
firm silty clay loam that has brownish mottles. The 
underlying material is grayish-brown and yellowish- 
brown silty clay loam. 

Grundy soils have high available water capacity 
and slow permeability. The surface layer is medium 
acid or slightly acid. Lime is beneficial to most crops. 
Crops also respond well to fertilization. 

Corn, soybeans, and grain sorghum are the main 
crops. The soils are suited to tame grasses. The native 
vegetation is tall grasses. 

Representative profile of Grundy silty clay loam, 1 
to 8 percent slopes, in a cultivated field, 300 feet north 


and 2,000 feet west of the southeast corner of sec. 23, 
T.10S., R. 22 E., Leavenworth County: 


Ap—0O to 8 inches, black (OYR 2/1) light silty clay loam, very 
dark gray (10YR 3/1) dry; weak, medium, angular 
parting to weak, fine, granular structure (com- 
pacted): surface 3 inches moderate, fine, granular 
structure; friable, hard; plentiful fine roots; few 
worm casts; slightly acid; abrupt, smooth boundary. 

A12—8 to 11 inches, black (1OYR 2/1) light silty clay loam, 
very dark gray (10YR 3/1) dry; moderate, very fine 
and fine, subangular blocky structure; friable, hard; 
common fine roots; medium acid; clear, smooth 
boundary, 

Bi—11 to 15 inches, very dark gray (1OYR 3/1) medium silty 
clay loam, dark gray (10YR 4/1) dry; few, fine, faint, 
brown (10YR 5/3) mottles; moderate, fine and very 
fine, subangular blocky structure; firm, hard; few 
fine roots; medium acid; clear, smooth boundary, 

B21t—15 to 22 inches, dark grayish-brown (1OYR 4/2) light 
silty clay, grayish brown (10YR 5/2) dry; common, 
fine, distinct, yellowish-brown (10YR 5/6) and strong- 
brown (7.5YR 5/6) mottles; moderate, coarse, blocky 
structure; very firm, very hard; few fine roots; com- 
mon, small, round, black concretions; very dark gray 
(10YR 3/1) on many ped surfaces; medium acid; 
clear, smooth boundary. 

B22t—22 to 30 inches, mixed grayish-brown (10YR 5/2) and 
brown (10YR 5/8) light silty clay; many, fine, distinct, 
yellowish-brown (10 YR 5/6) and strong-brown (7.5YR 
5/6) mottles; moderate, coarse, blocky parting to 
moderate to weak, medium and fine, subangular 
blocky structure; very firm, very hard; few fine 
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roots; common, small, round, black concretions; com- 
mon, diagonal, very dark gray (10YR 3/1) streaks; 
slightly acid; gradual, smooth boundary. 

B3t—30 to 43 inches, grayish-brown (2.5Y 5/2) heavy silty clay 
loam, light brownish gray (2.5Y 6/2) dry; many, fine 
and medium, yellowish-brown (10YR 5/6) and strong- 
brown (7.5YR 5/6) mottles; weak, coarse, blocky part- 
ing to moderate to weak, medium, subangular blocky 
structure; firm, hard; few fine and medium roots; 
few, small, round, black concretions and soft black 
spots; neutral; diffuse, smooth boundary. 

C—48 to 65 inches, mixed grayish-brown (10YR 5/2) and 
yellowish-brown (10YR 5/6) medium silty clay loam; 
common, fine, distinct, strong-brewn (7.5 YR 5/6) mot- 
tles; weak, coarse, prismatic structure; firm, hard; 
neutral; diffuse, smooth boundary. 

The solum ranges from 40 to 60 inches in thickness. The Ap 
horizon js black or very dark grayish-brown light silty clay 
loam. The B2t horizon has hue of 10YR or 2.5Y, value of 8, 4, 
or 5, and chroma of 1, 2, or 3 when moist. It is dominantly 
light silty clay that has yellowish-brown and strong-brown 
mottles throughout and yellowish-red mottles in the upper 
part. In most places small, round, black concretions are 
common in the B2t horizon. The C horizon is dominantly 
grayish-brown silty clay loam, but in places it is gray, dark 
grayish-brown, or brown. Yellowish-brown and strong-brown 
mottles are common in this horizon. 

Grundy soils are associated with Haig, Martin, Pawnee, 
Sharpsburg, and Shelby soils. They lack the abrupt transition 
between the A horizon and the B2t horizon that is typical of 
Haig soils. In contrast with Pawnee and Shelby soils, they 
formed in loess instead of glacial till, and consequently have 
no glacial sand and gravel in the profile. They have more clay 
in the B2t horizon than Sharpsburg and Shelby soils, They 
have mottles higher in the B2t horizon than Sharpsburg 
soils, They do not have the dense B2t horizon that is typical 
of Martin soils and, unlike those soils, formed in loess instead 
of residuum from shale. 


Grundy silty clay loam, 1 te 3 percent slopes 
(Gt).—This soil is on ridgetops. It has the profile 
described as representative of the series. Included in 
mapping are smail areas of Sharpsburg soil, mostly at 
the ends of narrow ridgetops. 

This soil is well suited to all crops commonly grown 
in the counties. It has high natural fertility and can 
be used intensively if fertility is maintained. In places 
it becomes waterlogged during periods of above aver- 
age rainfall. Erosion is not a serious hazard, and it 
can be controlled by contour farming, minimum til- 
lage, or stubble mulching, or by a combination of 
those practices. Capability unit Ile-2; not assigned to 
a woodland suitability group. 


Grundy silty clay loam, 3 to 7 percent slopes 
(Gu).—This soil has concave to convex slopes. It has a 
profile similar to that described as representative of 
the series, but the A horizon is thinner and the 
subsoil contains less clay. 


Included with this soil in mapping are areas of 
Pawnee soils along and at the heads of drainageways 
and areas of Shelby soils that are below this Grundy 
soil. Wet spots are common at the boundary between 
Grundy and Pawnee soils. Also included are areas of 
eroded soils, but these areas are not large enough to 
manage separately. 

This soil has high natural fertility, and is well 
suited to most crops in the county. In cultivated 
areas, it is susceptible to moderate water erosion. 
Terraces, contour farming, minimum tillage or stub- 
ble mulching, or a combination of those practices is 
needed. Capability unit I]Ie-2; not assigned to a 
woodland suitability group. 


Gymer Series 


The Gymer series consists of deep, sloping, well- 
drained soils on uplands. These soils formed in loess. 

In a representative profile the surface layer is very 
dark grayish-brown silt loam and silty clay loam 
about 10 inches thick. The subsoil is about 29 inches 
thick. It is very dark grayish-brown and dark-brown, 
friable silty clay loam in the upper 4 inches; reddish- 
brown, firm heavy silty clay loam in the next 7 
inches; and yellowish-red and strong-brown, firm silty 
clay loam in the lower 18 inches. The underlying 
material is dark-brown silty clay loam. 

Gymer soils have high available water capacity, 
moderately slow permeability, and high fertility. 
They are medium acid or slightly acid throughout. 
Lime is beneficial to most crops, especially legumes. 

The native vegetation is tall grass. Most of the 
acreage is cultivated, and the main crops are corn, 
soybeans, grain sorghum, and wheat. The soils are 
suited to orchards and tame pasture. 

Representative profile of Gymer silt loam, 3 to 7 
percent slopes, about 1 mile south of the junction of 
Interstate 70 and State Highway 32, 1,400 feet south 
and 200 feet east of the northwest corner of sec. 28, T. 
12§., R. 20 E., Leavenworth County: 


Ap--0 to 7 inches, very dark grayish-brown (10YR 3/2) silt 
loam, dark grayish brown (lOYR 4/2) dry; weak, fine, 
granular structure; friable, slightly hard; abundant 
fine roots; few worm casts; medium acid; abrupt, 
smooth boundary. 

A12—7 to 10 inches, very dark grayish-brown (10YR 3/2) light 
silty clay loam, dark grayish brown (LOYR 4/2) dry; 
moderate, very fine, subangular blocky structure; 
friable, slightly hard; abundant fine roots; few worm 
casts; medium acid; clear, smooth boundary. 

B1—10 to 14 inches, very dark grayish-brown (LOYR 3/2) and 
dark-brown (7.5YR 4/4) silty clay loam, dark brown 
(7.5YR 3/2) crushed, dark grayish brown (10YR 4/2) 
dry; moderate, fine, subangular blocky structure; 
friable, hard; plentiful fine roots; medium acid; clear, 
smooth boundary. 

B2it—14 to 21 inches, reddish-brown (5YR 4/4) heavy silty 
clay loam, reddish brown (5YR 5/4) dry; dark red- 
dish-brown (5YR 3/3) coatings on ped surfaces; mod- 
erate, medium and fine, subangular blocky struc- 
ture; firm, hard; plentiful fine roots; medium acid; 
clear, smooth boundary. 

B22t—21 to 28 inches, yellowish-red (5YR 4/6) silty clay loam, 
reddish yellow (SYR 6/6) dry; reddish-brown (5YR 4/ 
3) coatings on ped surfaces; moderate to weak, me- 
dium, subangular blocky structure; firm, hard; few 
fine and medium roots; medium acid; gradual, 
smooth boundary, 

B3—28 to 39 inches, strong-brown (7.5YR 5/6) silty clay loam, 
reddish yellow (6YR 6/6) dry; weak, coarse, blocky 
structure; firm, hard; few fine roots; few manganese 
spots; porous; medium acid; gradual, smooth bound- 
ary. 


C—39 to 60 inches, dark-brown (7.5YR 4/4) silty clay loam, 
brown (7.5YR 5/4) dry; weak, coarse, prismatic struc- 
ture; friable, hard; few fine roots; porous; medium 
acid; gradual, smooth boundary. 


The solum ranges from 86 to 50 inches in thickness. The A 
horizon is very dark brown or very dark grayish-brown silt 
loam or light silty clay loam. It is slightly acid or medium 
acid. The B1 horizon is very dark grayish brown or dark 
brown. The B2t horizon is reddish-brown to yellowish-red 
silty clay loam. In places the B2t horizon is brown or yellow- 
ish brown and has reddish-brown or yellowish-red mottles. 
The C horizon is dark brown or strong brown. 

Gymer soils are associated with Konawa, Sharpsburg, and 
Welda soils. They have a browner B2t horizon than Sharps- 
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burg soils. They are more silty throughout than Konawa 
soils. They have a thicker, dark-colored Al horizon than 
Welda soils. 

Gymer silt loam, 3 to 7 percent slopes (Gy).—This 
soil is on the convex to concave sides and on the tops 
of ridges. Included in mapping are small areas of 
Konawa, Sharpsburg, and Welda soils. Also included 
are spots of eroded soils. 

Water erosion is a hazard, but it can be controlled 
by terraces, contour farming, minimum tillage, or 
stubble mulching, or by a combination of those prac- 
tices. This soil responds well to fertilization and is 
suited to most crops grown in the county. Farm 
manure is beneficial in maintaining organic-matter 
content. Capability unit II[Ie-1; not assigned to a 
woodland suitability group. 


Haig Series 


The Haig series consists of deep, nearly level, some- 
what poorly drained soils that have a clayey subsoil. 
These soils are on uplands. They formed in moder- 
ately fine textured loess. 

In a representative profile the surface layer is 
about 9 inches of black silty clay loam. The subsoil is 
about 36 inches of very firm and firm silty clay that 
has strong-brown and yellowish-brown mottles. It is 
very dark gray in the upper 11 inches, dark gray and 
very dark gray in the middle 7 inches, and grayish 


brown in the lower 18 inches. The underlying material- 


is grayish-brown silty clay loam. 

Haig soils have moderate available water capacity, 
slow permeability, and high natural fertility. They 
are neutral to slightly acid. Crops respond well to 
fertilization. 

Most of the acreage is cultivated. The soils are well 
suited to hay and tame pasture. If cultivated, they 
are best suited to grain sorghum, soybeans, and small 
grain. Corn can be grown occasionally. The native 
vegetation is tall prairie grasses. 

Representative profile of Haig silty clay loam (0 to 1 
percent slopes), in a cultivated field 2,500 feet west 
and 1,000 feet north of southeast corner of sec. 18, T. 
12 S., R. 21 E., about 5.5 miles west of Linwood, 
Leavenworth County: 


Ap—0 to 9 inches, black (LOYR 2/1) light silty clay loam, very 
dark gray (10YR 3/1) dry; weak, fine, granular struc- 
ture; firm; hard; plentiful fine and medium roots; 
few worm casts; neutral; abrupt, smooth boundary. 

B21t—9 to 20 inches, very dark gray (10YR 3/1) silty clay, 
dark gray (10YR 4/1) dry; few, fine, faint, yellowish- 
brown (10YR 5/6 and 5/4) strong-brown (7.5YR 5/6) 
mottles; moderate, fine, angular and subangular 
blocky structure; very firm, very hard; distinct clay 
films; few fine roots, Va inch krotovinas; slightly acid; 
clear, smooth boundary. 

B22t—20 to 27 inches, mixed dark gray (10YR 4/1) and very 
dark gray (10YR 3/1) silty clay; common, fine, dis- 
tinct, yellowish-brown (10YR 5/6 and 5/4) and strong- 
brown (7.5YR 5/6) mottles; moderate, medium, angu- 
lar and subangular blocky structure; very firm, very 
hard; few medium and fine roots; common, round, 
black concretions; distinct continuous clay films; 
slightly acid; clear, smooth boundary. 

B23t—27 to 35 inches, grayish-brown (2.5Y 5/2) silty clay, 
light brownish gray (2.5Y 6/2) dry; many, fine and 
medium, distinct, yellowish-brown (10YR 5/6) and 
strong-brown (7.5 YR 5/6) mottles; weak, medium and 
fine, angular and subangular blocky structure; very 
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firm, very hard; few fine roots; common dark streaks 
of very dark gray (LOYR 3/1); continuous clay films; 
few, round, black concretions; slightly acid; clear, 
smooth boundary. 

B3—35 to 45 inches, grayish-brown (10YR 5/2) light silty clay, 
light brownish gray (10YR 6/2) dry; common, fine 
and medium, distinct, yellowish-brown (10YR 5/6) 
and strong-brown (7.5YR 5/6) mottles; weak, me- 
dium, subangular blocky structure; firm, hard; few 
fine roots; common, round, black concretions; many 
open pores; neutral; diffuse, smooth boundary. 

C—45 to 60 inches, grayish-brown (10YR 5/2) medium silty 
clay loam, light brownish gray (lOYR 6/2) dry; com- 
mon, fine and medium, distinct, yellowish-brown 
GOYR 5/6) and strong-brown (7.5YR 5/6) mottles; 
weak, coarse, prismatie structure; firm, hard; many 
open pores; neutral; diffuse, smooth boundary. 

The solum ranges from 35 to 60 inches in thickness. The A 
horizon is 8 to 13 inches thick and ranges from black to very 
dark grayish brown. In places calcium carbonate concretions 
are common below a depth of 45 inches. 

Haig soils are near Grundy and Martin soils. They do not 
have a B1 horizon, which is typical of Grundy soils. They 
have a more dense B2t horizon than Martin soils, which 
formed in residuum from shale. 


Haig silty clay loam (0 to 1 percent slopes) (Hg).— 
This soil is on broad ridgetops. Included in mapping 
are small areas of Grundy and Martin soils. 

Because the subsoil is dense and runoff is slow, this 
soil commonly is wet enough during periods of high 
rainfall to adversely affect the roots of young plants, 
especially corn. Erosion is a slight hazard in culti- 
vated areas, but it can be controlled by contour 
farming, minimum tillage, or stubble mulching, or by 
a combination of those practices. Capability unit IIs— 
1; not assigned to a woodland suitability group. 


Haynie Series 


The Haynie series consists of deep, nearly level, 
well-drained soils that are calcareous. These soils are 
on bottom land along the Kansas and Missouri Riv- 
ers. They formed in loamy alluvium. 

In a representative profile the surface layer is 
about 8 inches of very dark grayish-brown silt loam. 
The underlying material is dark grayish-brown 
coarse silt loam in the upper 18 inches and grayish- 
brown very fine sandy loam in the lower 34 inches. It 
is mottled with strong brown. 

Haynie soils have high available water capacity. 
Permeability is moderate, and natural fertility and 
organic-matter content are medium. 

The native vegetation is deciduous trees common to 
the area. Most areas are cleared of timber. Soybeans, 
small grain, and corn are the main crops. The soils 
are well suited to vegetables. 

Representative profile of Haynie silt loam, in a 
cultivated field, 2,400 feet east and 1,000 feet south of 
northwest corner of sec. 24, T.10S., R. 24 E, Leaven- 
worth County: 

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) silt 
loam, grayish brown (10YR 5/2) dry; weak, fine, 
granular structure; friable, slightly hard; common 
worm casts; slight effervescence; moderately alka- 
line; abrupt, smooth boundary. ; 

C1—8 to 26 inches, dark grayish-brown (lOYR 4/2) coarse silt 
loam, light brownish gray (lOYR 4/2) dry; weak, fine, 
faint mottles of strong brown (7.5YR 5/6) along root 
channels; weak, fine, granular structure; friable, 
slightly hard; few worm casts; strong effervescence; 
moderately alkaline; diffuse, smooth boundary. 


20 


C2—26 to 60 inches, grayish-brown (2.5Y 5/2) heavy very fine 
sandy loam, light gray (2.5Y 7/2) dry; common, fine, 
faint, mottles of strong brown (7.5YR 5/6) along root 
channels; weak, very fine, platy structure; friable, 
pete hard; strong effervescence; moderately alka- 
ine. 

The A horizon, generally the plow layer, is 3 to 9 inches 
thick. It is very dark grayish-brown or dark grayish-brown 
silt loam or very fine sandy loam. The C horizon is dark 
grayish-brown or grayish-brown silt loam or very fine sandy 
loam. In most places, loamy sand is below a depth of 35 
inches. The soils have slight or strong effervescence through- 
out the profile. 

Haynie soils are associated with Eudora, Onawa, and Sarpy 
soils. They are more loamy than Onawa soils and have a 
thinner A horizon than Eudora soils. They contain less sand 
throughout the profile than Sarpy soils. 


Haynie silt loam (0 to 1 percent slopes) (Hy).—This 
soil has the profile described as representative of the 
series. Included in mapping are smal! areas of Eu- 
dora soils and areas of soils that are sandy through- 
out. 

Most crops respond well to fertilization. Applying 
farm manure or other sources of organic matter can 
also be beneficial. Soi] blowing is a serious hazard, 
but it can be controlled by minimum tillage and 
stubble mulching, by growing a cover crop, or by a 
combination of those practices. This soil is suited to 
irrigation. It is rarely flooded. Capability unit I-1; 
woodland suitability group 2o1. 


Judson Series 


The Judson series consists of deep, nearly level, 
well-drained soils on low terraces and foot slopes 
along creeks. These soils formed in alluvium, 

In a representative profile the surface layer is silt 
loam about 30 inches thick. It is very dark grayish 
brown in the upper 20 inches and dark brown in the 
lower 10 inches. The subsoil is about 20 inches of 
brown and dark-brown, friable silty clay loam. The 
underlying material is mottled brown silt loam. 

Judson soils have high natural fertility and or- 
ganic-matter content. Available water capacity is 
very high, and permeability is moderate. The surface 
layer is neutral or slightly acid, and the subsoil is 
medium acid or slightly acid. The soils are rarely 
flooded. 

The native vegetation is tall grasses. These soils 
are cultivated, and the main crops are corn, soybeans, 
and grain sorghum. The soils are well suited to truck 
farming. 

Representative profile of Judson silt loam, in a 
cultivated field, 2,600 feet north and 800 feet east of 
the southwest corner of sec. 11, T.9S., R. 22 E., about 
one-half mile southwest of Leavenworth, Leaven- 
worth County: 

Ap—0O to 8 inches, very dark grayish-brown (1lOYR 3/2) silt 
loam, grayish brown (LOYR 5/2) dry; weak, fine, 
granular structure; friable, slightly hard; plentiful 
fine roots; few worm casts; slightly acid; abrupt, 
smooth boundary. 

A12—8 to 20 inches, very dark grayish-brown (10YR 3/2) silt 
loam, dark grayish brown (L0YR 4/2) dry; moderate, 
fine, granular structure; friable, slightly hard; few 
fine roots; few worm casts and channels; slightly 
acid; gradual, smooth boundary. 

A3—20 to 30 inches, dark-brown (1OYR 3/3) silt loam, brown 
(QOYR 5/3) dry; moderate, fine, granular structure; 
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friable; slightly hard; few fine roots; common, gray- 
ish-brown (LOYR 5/2) silt coats on ped surfaces; few 
worm casts; slightly acid; gradual, smooth boundary. 

B2~30 to 50 inches, brown (10YR 4/3) and dark-brown (LOYR 
3/3) light silty clay loam, pale brown (LOYR 6/8) dry; 
weak, fine and medium, subangular blocky struc- 
ture; friable, slightly hard; few fine roots; common 
grayish-brown (LOYR 5/2) silt coats on ped surfaces; 
medium acid; gradual, smooth boundary. 

C—50 to 70 inches, brown (10YR 5/3) heavy silt loam, pale 
brown (OYR 6/3) dry; few, fine, faint, yellowish- 
brown (10YR 5/6) mottles; weak, coarse, blocky struc- 
ture; friable, slightly hard; common grayish-brown 
(10YR 5/2) silt coatings on ped surfaces; slightly acid. 

The solum ranges from 40 to 60 inches in thickness. The A 
horizon is very dark brown or very dark grayish-brown silt 
loam or light silty clay loam. In places yellowish-brown and 
strong-brown mottles are below a depth of 30 inches. 

Judson soils are associated with Kennebec and Bremer 
soils. They have higher chroma and contain more clay be- 
tween depths of 20 to 40 inches than Kennebec soils. They 
have less clay in the B2 horizon than Bremer soils. 


Judson silt loam (0 to 1 percent slopes) (Ju)—This 
soil is on low terraces and foot slopes adjacent to 
major creeks. Included in mapping are small areas of 
Bremer and Kennebec soils. 

This soil is well suited to corn, soybeans, and grain 
sorghum. It is also well suited to truck crops and 
orchards, and it can be irrigated. Some areas are 
leveled. Water from the creeks is used for irrigation 
in most places. Most crops respond well to fertiliza- 
tion. Capability unit I-1; woodland suitability group 
201. 


Kennebec Series 


The Kennebec series consists of deep, nearly level, 
moderately well drained soils on bottom land. These 
soils formed in silty alluvium. 

In a representative profile the surface layer is silt 
loam about 45 inches thick. It is very dark brown in 
the upper 20 inches and very dark grayish brown in 
the lower 25 inches. The underlying material is dark 
grayish-brown silty clay loam. 

Kennebec soils have high organic-matter content 
and natural fertility. Available water capacity is very 
high, and permeability is moderate. These soils are 
sometimes flooded during the growing season. 

The native vegetation is tall grasses and deciduous 
trees. Soybeans, grain sorghum, and corn are the 
main crops. 

Representative profile of Kennebec silt loam, in a 
cultivated field, 500 feet north and 400 feet east of 
eenter of sec. 17, T. 9 S., R. 21 E., Leavenworth 
County: 

Ap—0 to 6 inches, very dark brown (10YR 2/2) heavy silt loam, 
dark gray (1OYR 4/1) dry; weak, fine, granular struc- 
ture; friable, slightly hard; plentiful fine and me- 
dium roots; common worm casts and channels; neu- 
tral; abrupt, smooth boundary. 

Al2—6 to 20 inches, very dark brown (1O0YR 2/2) heavy silt 
loam, very dark gray (LOYR 3/1) dry; moderate to 
weak, fine, granular structure; friable, slightly hard; 
plentiful fine and medium roots; common worm casts 
and channels; neutral; diffuse, smooth boundary. 

A18—20 to 45 inches, very dark grayish-brown (10YR 3/2) 
heavy silt loam, dark grayish brown (10YR 4/2) dry; 
weak, fine and medium, granular structure; friable, 
slightly hard; few fine roots; few worm casts; some 
fine sand; neutral; diffuse, smooth boundary. 

C—465 to 72 inches, dark grayish-brown (10YR 4/2) light silty 
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clay loam, grayish brown (10YR 5/2) dry; weak, 
coarse, prismatic structure; friable, slightly hard; 
slightly acid. 


The A horizon is silt loam or silty clay loam. It is black, 
very dark gray, or very dark grayish brown. The C horizon is 
dark gray or very dark grayish brown. In places the C 
horizon is underlain by clayey material below a depth of 40 
inches. Reaction is neutral or slightly acid throughout. 

Kennebec soils are associated with Bremer, Eudora, Jud- 
son, Wabash, and Zook soils. They contain less clay through- 
out than Bremer, Wabash, or Zook soils. They have a thicker, 
dark-colored A horizon than Eudora soils and contain less 
coarse silt. They have less clay and lower chroma between 
depths of 20 to 40 inches than Judson soils. 


Kennebec silt loam (0 to 1 percent slopes) (Ke).— 
This soil is on natural levees of Stranger Creek and 
low bottoms of other creeks. Included in mapping are 
small areas of Bremer and Wabash soils. Also in- 
cluded are narrow channels and wet areas. 

If adequately fertilized, this soil is suited to most 
crops grown in the county. Flooding is a hazard, but 
in most years it is not of long enough duration to 
damage crops. Providing protection from flooding 
generally is not feasible. This soil is suited to tame 
grasses. The channel areas and wet places provide 
habitat for wildlife or are used for woodland. Capabil- 
ity unit Ilw-2; woodland suitability group 3w2. 


Knox Series 


The Knox series consists of deep, strongly sloping 
to steep, well-drained soils on uplands. These soils are 
in strongly dissected areas along the Missouri River. 
They formed in loess. 

In a representative profile the surface layer is 
about 6 inches of dark-brown silt loam (fig. 9). The 
subsoil is friable silty clay loam to a depth of 60 
inches. The upper part is dark yellowish brown. The 
lower part is yellowish brown. 

Knox soils have high available water capacity, mod- 
erate permeability, and medium natural fertility. 
They are medium acid to slightly acid throughout. 
Lime is beneficial to most crops, especially legumes. 
Most crops respond well to fertilization. 

The native vegetation is timber, and the principal 
trees are oak, hickory, and walnut. Wheat and grain 
sorghum are the main crops. Orchards, hay, tame 
pasture, and woodland are well suited. 

Representative profile of Knox silt loam in a culti- 
vated field, 2,000 feet west and 800 feet north of 
southeast corner of sec. 11, T.10S., R. 23 E., about 1 
mile southwest of Wolcott, Wyandotte County: 

Ap—0 to 6 inches, dark-brown (10YR 3/3) silt loam, brown 
(1OYR 5/3) dry; weak, fine, granular structure; fria- 
ble, slightly hard; plentiful fine roots; common worm 
casts; slightly acid; abrupt, smooth boundary. 

B21t—6 to 14 inches, dark yellowish-brown (10YR 4/4) silty 
clay loam, light yellowish brown (10YR 6/4) dry; 
moderate, fine, subangular and angular blocky 
structure; friable, hard; few fine roots; grayish- 
brown (10YR 5/2) silt coatings on ped surfaces; 
slightly acid; clear, smooth boundary. 

B22t—14 to 23 inches, dark yellowish-brown (10YR 4/4) light 
silty clay loam, light yellowish brown (10 YR 6/4) dry; 
weak, medium and fine, subangular blocky struc- 
ture; friable, slightly hard; few fine roots, many 
open pores; slightly acid; gradual, smooth boundary. 

B31t—23 to 89 inches, dark yellowish-brown (10YR 4/4) light 
silty clay loam, light yellowish brown (10YR 6/4) dry; 
weak, coarse, blocky structure; friable, slightly hard; 


few fine roots; many open pores; slightly acid; grad- 
ual, smooth boundary. 

B32—39 to 60 inches, yellowish-brown (10YR 5/4) light silty 
clay loam, very pale brown (10YR 7/4) dry; weak, 
coarse, prismatic structure; friable, slightly hard; 
few fine roots; few, fine, faint, yellowish-brown 
(LOYR 5/6) and grayish-brown (10YR 5/2) mottles in 
lower part; slightly acid. 


The solum ranges from 36 to more than 60 inches in 


fr 
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Figure 9—Profile of Knox silt loam showing prismatic structure 
and loess parent material. 
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thickness. The Al or Ap horizon is 6 to less than 10 inches 
thick. It is very dark brown to dark brown silt loam. The Bat 
horizon is yellowish brown or dark yellowish brown. The B3 
or C horizon is silt loam or light silty clay loam over silty 
material that in places has a hue of 7.5YR below a depth of 50 
inches. 

Mapping unit Km has a slightly browner surface layer than 
is defined as the range for the series, but this difference does 
not alter the use or behavior of the soil. 

Knox soils are associated with Ladoga and Marshall soils. 
They have less clay in the B2t horizon than Ladoga soils and 
lack the thick, dark-colored A horizon that is typical of 
Marshall soils. 


Knox silt loam, 7 to 12 percent slopes (Kh).—This 
soil is on the convex to concave sides and the long, 
narrow, sharply convex tops of ridges. It has the 
profile described as representative of the series. In- 
cluded in mapping are small areas of Ladoga soils 
and small areas of eroded Knox soils and of Welda 
and Armster soils. 

This Knox soil is cleared of timber. If cultivated, it 
is best suited to wheat and grain sorghum. It is well 
suited to orchards, hay, tame pasture, and woodland. 

Erosion is a serious hazard in cultivated areas, but 
it ean be controlled by terraces, contour farming, 
minimum tillage, or stubble mulching, or by a combi- 
nation of those practices. In orchards a permanent 
grass cover is needed. Fertility and tilth can be 
maintained by growing green manure crops and leg- 
umes and applying farm manure. Stands of timber 
can be improved by selective cutting and thinning. 
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Tame grasses respond well to fertilization. Capability 
unit [Ve-5; woodland suitability group 4o1. 

Knox silt loam, 12 to 18 percent slopes (Kk).—This 
soil has irregular convex and concave slopes (fig. 10). 
Its profile is similar to that described as representa- 
tive of the series, but the solum is less than 60 inches 
thick and the subsoil contains less clay. 

Included with this soil in mapping is a soil similar 
to this Knox soil, but its subsoil contains less clay. 
Also included are spots of eroded soils at heads of 
drainageways. 

Much of the acreage is cleared. The soil is best 
suited to tame pasture, which responds well to ferti- 
lization and can be kept vigorous under good grazing 
management. It is suited to small grain occasionally 
if it is farmed on the contour and residue is managed 
for erosion control. It is also suited to orchards and 
woodland. In orchards, a permanent grass cover is 
needed. In woodland, selective cutting and stand 
reduction are needed. Capability unit Vle-1; wood- 
land suitability group 4r2. 

Knox silty clay loam, 7 to I2 pereent slopes, 
eroded (Km).—This soil is at the heads of drainage- 
ways and in areas where slopes are convex. Its profile 
is similar to the one described as representative of 
the series, but the surface layer contains more clay 
and is lighter colored. 

Included with this soil in mapping are small areas 
of Armster, Ladoga, and Welda soils. 


Figure 10.—Area of Knox silt loam, 12 to 18 percent slopes. 
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If cultivated, this Knox soil is best suited to wheat 
and grain sorghum. It is well suited to tame grass, 
orchards, and woodland. Fertility and organic-matter 
content are low, but they can be improved by apply- 
ing fertilizer and organic matter. Tilth is poor, but it 
can be improved by growing green-manure crops and 
legumes and applying farm manure. Erosion is a 
serious hazard, but it can be controlled by terraces, 
contour farming, minimum tillage, or stubble mulch- 
ing, or by a combination of those practices. In or- 
chards, a permanent grass cover is needed. 

Capability unit [Ve-5; woodland suitability group 
4ol. 

Knox complex, 18 to 30 percent slopes (Kn).—This 
mapping unit is about 40 percent Knox soil, 25 per- 
cent a soil that is similar to Knox silt loam but is silt 
loam throughout, and 35 percent Sogn soil and the 
associated exposed limestone outcrop. These are 
steep, deep and shallow soils on dissected bluffs of the 
Missouri River. The Knox soil has a profile similar to 
the one described as representative of the series, but 
the subsoil is thinner and contains less clay. The Sogn 
soil has a profile similar to the one described as 
representative of the series, but the surface layer 
contains less clay and more silt. 

Included with this complex in mapping are small 
areas of steep, deep and moderately deep loamy soils 
formed in glacial till. 

This mapping unit is best suited to woodland and 
wildlife habitat. It is too steep for cultivation. Good 
woodland management, such as selective cutting and 
stand reduction, is needed. Capability unit VIle-1; 
woodland suitability group 4r2. 


Konawa Series 


The Konawa series consists of deep, sloping to 
steep, well-drained soils on uplands. These soils 
formed in sandy eolian material, 

In a representative profile the surface layer is 
about 4 inches of very dark grayish-brown fine sandy 
loam. The subsurface layer is brown fine sandy loam 
about 15 inches thick. The subsoil is about 28 inches of 
dark-brown, firm and friable clay loam. The underlying 
material is brown loam. 

Konawa soils have low natural fertility and or- 
ganic-matter content. Available water capacity is 
high, and permeability is moderate. The surface layer 
is slightly acid or medium acid. Lime is beneficial to 
most crops, especially legumes. Crops also respond 
well to fertilization. 

The native vegetation is dominantly oak and hick- 
ory and an understory of tall grasses. Many areas are 
cleared of timber and are cultivated or in tame 
pasture. The main crops are wheat and grain 
sorghum. 

Representative profile of Konawa fine sandy loam, 
3 to 8 percent slopes, in tame pasture, 800 feet east 
and 200 feet north of southwest corner of sec. 16, T. 12 
S., R. 22 E., about 4 miles east of Linwood, Leaven- 
worth County: 

Al—0 to 4 inches, very dark grayish-brown (10YR 3/2) fine 
sandy loam, grayish brown (10YR 5/2) dry; weak, 
fine, granular structure; very friable, slightly hard; 


abundant fine and medium roots; slightly acid; clear, 
smooth boundary. 


A2—4 to 19 inches, brown (1OYR 5/8) light fine sandy loam, 
light gray (10YR 7/2) dry; weak, fine, granular struc- 
ture; very friable, slightly hard; plentiful fine roots; 
slightly acid; clear, smooth boundary. 

B21t—19 to 26 inches, dark-brown (7.5YR 4/4) heavy clay 
loam, brown (7.5YR 5/4) dry; weak, coarse, blocky 
structure; firm, hard; plentiful fine roots; few 
streaks of brown (10YR 4/3); medium acid; gradual, 
smooth boundary. 

B22t—26 to 39 inches, dark-brown (7.5YR 4/4) clay loam, 
brown (7.5YR 5/4) dry; weak, coarse, blocky struc- 
ture; firm, hard; plentiful fine roots; few streaks of 
brown (10YR 4/3); medium acid; gradual, smooth 
boundary. 

B3—39 to 47 inches, dark-brown (7.5YR 4/4) light clay loam, 
brown (7.5YR 5/4) dry; weak, coarse, blocky struc- 
ture; friable, hard; strongly acid; gradual, smooth 
boundary. 

C—47 to 60 inches, brown (7.5YR 5/4) loam, light brown 
(7.5YR 6/4) dry; massive; friable, slightly hard; 
strongly acid. 

The solum ranges from 40 to 60 inches in thickness. The Al 
horizon is less than 6 inches thick and is very dark grayish 
brown or dark grayish brown. It is medium acid or slightly 
acid. The A2 horizon is dark grayish-brown or brown fine 
sandy loam or loamy fine sand. The B2t horizon is dark- 
brown or reddish-brown clay loam or sandy loam. It is 
strongly acid or medium acid. The C horizon is loam or fine 
sandy loam. 

Konawa soils are associated with Armster, Gymer, and 
Welda soils. They lack the glacial sand and gravel that is 
typica) of Armster soils and have less clay in the B2t horizon. 
They have more sand in the A and B2t horizons than Gymer 
and Welda soils and, unlike Gymer soils, they have an A2 

orizon, 


Konawa fine sandy loam, 3 to 8 percent slopes 
(Ko).—This soi] is on convex sides and tops of ridges. 
It has the profile described as representative of the 
series. 

Included with this soil in mapping are small areas 
of Gymer, Ladoga, and Welda soils. Also included are 
soils that are sandy throughout and soils that are 
similar to this Konawa soil but have silty, reddish- 
brown soil material below a depth of 30 inches. 

This soil is best suited to wheat and grain sorghum. 
It is also suited to tame pasture and woodland. Water 
erosion is a serious hazard, but it can be controlled by 
terraces, contour farming, minimum tillage, or stub- 
ble mulching, or by a combination of those practices. 
Farm manure can be used to increase organic-matter 
content and maintain fertility. Tame pasture can be 
kept vigorous under good grazing management and 
adequate fertilization. Capability unit IIle4; wood- 
land suitability group 401. 

Konawa fine sandy loam, 8 te 20 percent slopes 
(Kw).—This soil is on the convex to concave sides and 
the tops of narrow ridges. It has a profile similar to 
that described as representative of the series, but in 
places the subsurface layer is thicker. In about 30 
percent of the acreage, reddish-brown silty clay loam 
is at a depth of 25 to 85 inches and the clay loam B2t 
horizon is about 5 inches thick. 

Included with this soil in mapping are small areas 
of Gymer and Welda soils. Also included are soils that 
are sandy throughout. 

If cleared of timber, this soil is best suited to tame 
pasture. It is suited to woodland. Water erosion is a 
serious hazard, but it can be controlled by maintain- 
ing a permanent cover of vegetation. Tame pasture 
can be kept vigorous under adequate fertilization and 
good grazing management. Native timber can be 
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improved by such practices as thinning and selective 
cutting. Capability unit VIe-1; woodland suitability 
group 4r2. 


Ladoga Series 


The Ladoga series consists of deep, sloping, moder- 
ately well drained soils on uplands. These soils 
formed in loess. 

In a representative profile the surface layer is 
about 7 inches of very dark grayish-brown silt loam 
(fig. 11). The subsoil is about 42 inches of firm and 
friable silty clay loam. It is dark brown in the upper 
18 inches and mottled brown in the lower 24 inches. 
The underlying material is mottled grayish-brown 
silty clay loam. 

Ladoga soils have high available water capacity, 
moderately slow permeability, and medium natural 
fertility. They are medium acid to neutral in the 
surface layer and strongly acid to slightly acid in the 


Figure 11.—Profile of Ladoga silt loam. 


subsoil. Most crops respond well to fertilization. Lime 
is beneficial to most crops, especially legumes. 

Most of the acreage is cultivated. The principal 
crops are wheat and grain sorghum. Corn and soy- 
beans are grown occasionally. The soils are suited to 
tame grass and woodland. 

Representative profile of Ladoga silt loam, 4 to 7 
percent slopes, in a cultivated field, 1,600 feet south 
and 900 feet west of northeast corner of sec. 29, T. 8 S., 
R. 22 E., Leavenworth County: 


Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2) heavy 
silt loam, grayish brown (1LOYR 5/2) dry; weak, thin, 
platy parting to weak, fine, granular structure; fria- 
ble, slightly hard; few fine roots; neutral; abrupt, 
smooth boundary. 

B21t—7 to 15 inches, dark-brown (10YR 4/3) heavy silty clay 
loam, brown (LOYR 4/3) crushed, brown (10YR 5/3) 
dry; dark yellowish-brown (10YR 3/4) coatings on 
peds; moderate, fine, angular and subangular blocky 
structure; firm, hard; few fine roots; few silt coat- 
ings on peds; distinct, continuous clay films; strongly 
acid; clear, smooth boundary. 

B22t—15 to 25 inches, dark-brown (10YR 4/3) heavy silty clay 
‘loam, brown (10YR 4/3) crushed, brown (10YR 5/3) 
dry; dark yellowish-brown (10YR 3/4) coatings on 
peds; moderate, medium and fine, subangular blocky 
structure; firm, hard; weak, thin, continuous clay 
films; few fine roots; few, small, round, black spots; 
strongly acid, gradual, smooth boundary. 

B23t—25 to 40 inches, brown (10YR 5/8) silty clay loam, pale 
brown (10YR 6/3) dry; brown (10YR 4/3) coatings on 
peds; few, fine, distinct, grayish-brown (10YR 5/2) 
and yellowish-brown (10YR 5/6) mottles; weak, 
coarse, blocky parting to weak, medium, subangular 
blocky structure; firm, hard; few, small, black spots; 
weak, continuous clay films; many open pores; 
slightly acid; gradual, smooth boundary. 

B38—40 to 49 inches, brown (10YR 5/3) and grayish-brown 
(lOYR 5/2) silty clay loam; few, fine, distinct, yellow- 
ish-brown (10YR 5/6) mottles; weak, coarse, blocky 
structure; friable, hard; weak, discontinuous clay 
films; common open pores; slightly acid; gradual, 
smooth boundary. 

C—49 to 60 inches, grayish-brown (10YR 5/2) light silty clay 
loam, light brownish gray (10YR 6/2) dry; common, 
fine, distinct, yellowish-brown (10YR 5/6) mottles; 
weak, coarse, prismatic structure; friable, slightly 
hard; many open pores; neutral. 

The solum ranges from 36 to 60 inches in thickness. The Ap 
horizon is very dark grayish-brown or dark-brown silt loam, 
but it is silty clay loam in places. The B21t and B22t horizons 
are heavy silty clay loam or light silty clay. 

Ladoga soils are associated with Armster, Knox, Sharps- 
burg, and Welda soils. They contain less sand throughout the 
solum than Armster soils, which formed in glacial till. They 
have more clay in the B2t horizon than Knox soils and lack 
the hues of 7.5YR and 5YR in the B2t horizon that are typical 
of Welda soils. They lack the thick, dark-colored Al and B1 
horizons typical of Sharpsburg soils. 


Ladoga silt loam, 4 to 7 percent slopes (La).—This 
soil is on the broad convex tops of ridges and in places 
on the concave sides. Included in mapping are small 
areas of Knox and Sharpsburg soils. Also included are 
spots of eroded soils. 

This soil is best suited to wheat and grain sorghum. 
Only a limited acreage is in corn and soybeans. The 
soil is also suited to tame pasture and woodland. 

Water erosion is a serious hazard, but it can be 
controlled by terraces, contour farming, minimum 
tillage, or stubble mulching, or by a combination of 
those practices. Farm manure is beneficial in main- 
taining organic-matter content. Fertility and tilth 
can be improved or maintained by growing legumes 
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and green manure crops and applying farm manure. 
Capability unit IIlle-8; woodland suitability group 
4ol1. 


Marshall Series 


The Marshall series consists of deep, gently sloping 
to moderately steep, well-drained soils on uplands. 
These soils formed in loess, 

In a representative profile the surface layer is 
about 18 inches thick. It is very dark brown silt loam 
in the upper 13 inches and very dark grayish-brown 
or dark-brown light silty clay loam in the lower 5 
inches. The subsoil is about 28 inches of friable silty 
clay loam. It is brown in the upper 9 inches, mottled 
dark brown in the next 10 inches, and mottled yellow- 
ish brown in the lower 9 inches. The underlying 
material is mottled yellowish-brown silt loam. 

Marshall soils have high fertility and organic-mat- 
ter content. They are friable and easily worked. 
Available water capacity is very high, and permeabil- 
ity 1s moderate. The surface layer and subsoil are 
slightly acid or medium acid. Lime is beneficial to 
most crops. All crops respond well to fertilization. 

Most of the acreage is cultivated, and the soils are 
well suited to all cultivated crops grown in the 
county. The main crops are corn and soybeans. The 
soils are also well suited to orchards, truck farming, 
and tame pasture. The native vegetation is tall prai- 
rie grasses. 

Representative profile of Marshall silt loam, 4 to 9 
percent slopes, in a cultivated field, 1,950 feet north 
and 1,900 feet west of southeast corner sec. 9, T.8S., 
R. 22 E., about 2.5 miles south of Kickapoo, Leaven- 
worth County: 


Ap—0 to 7 inches, very dark brown (10YR 2/2) silt loam, dark 
grayish brown (10YR 4/2) dry; weak, fine, granular 
structure; friable, slightly hard; plentiful fine roots; 
common worm casts; slightly acid; abrupt, smooth 
boundary. 

A12—7 to 13 inches, very dark brown (10YR 2/2) heavy silt 
loam, dark grayish brown (10YR 4/2) dry; moderate, 
fine, granular structure; friable, slightly hard; plen- 
tiful fine roots; common worm casts; slightly acid; 
clear, smooth boundary. 

A3—13 to 18 inches, very dark grayish-brown (10YR 3/2) and 
dark-brown (10YR 4/8) light silty clay loam; moder- 
ate, fine and very fine, subangular blocky structure; 
friable, hard; few fine roots; common worm casts; 
medium acid; clear, smooth boundary. 
to 27 inches, brown (10YR 4/3) medium silty clay 
loam, yellowish brown (10YR 5/4) dry; dark-brown 
(1OYR 3/3) coatings on peds; moderate, fine, suban- 
gular. blocky structure; friable, hard; few fine roots; 
few worm casts; medium acid; gradual, smooth 
boundary. 
to 87 inches, dark-brown (10YR 4/3) medium silty 
clay loam, light yellowish brown (10YR 6/4) dry; few, 
fine, faint, yellowish-brown (10Y R 5/6) mottles; weak, 
coarse, blocky parting to moderate, fine and me- 
dium, subangular blocky structure; friable, hard; 
few fine roots; few worm casts; medium acid; grad- 
ual, smooth boundary. 

B3—387 to 46 inches, yellowish-brown (10YR 5/4) light silty clay 
loam, light yellowish brown (10YR 6/4) dry; common, 
fine, distinct, grayish-brown (10YR 5/2) mottles and 
fine, faint, yellowish-brown (10YR 5/6) mottles; weak, 
coarse, blocky parting to weak, medium and fine, 
subangular blocky structure; friable, slightly hard; 
few fine roots; many open pores; slightly acid; grad- 
ual, smooth boundary. 

C—46 to 65 inches, yellowish-brown (10YR 5/4) heavy silt 


B21—18 


B22—27 
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loam, light yellowish brown (10YR 6/4) dry; common, 
fine, distinct, grayish-brown (10YR 5/2) mottles; 
weak, coarse, prismatic structure; friable, slightly 
hard; many open pores; slightly acid. 

The solum ranges from 40 to 60 inches in thickness. The Ap 
and Al2 horizons are generally silt loam, but they are silty 
clay loam in places. The B2 horizons are dark brown or 
brown. 

Marshall soils are associated with Knox and Sharpsburg 
soils. They have a thicker, dark-colored A horizon than Knox 
ve They have less clay in the B2 horizon than Sharpsburg 
soils. 


Marshall silt loam, 1 to 4 percent slopes (Mb).— 
This soil is on broad ridgetops and concave foot 
slopes. It has a profile similar to that described as 
representative of the series, but the surface layer is 
about 5 inches thicker and the subsoil contains more 
clay. Included in mapping are small areas of Sharps- 
burg soils. 

This soil is well suited to corn and soybeans. It is 
also well suited to orchards and truck farming. Ero- 
sion is a hazard, but it can be controlled by contour 
farming, minimum tillage, or stubble mulching, or by 
a combination of those practices. Capability unit IIe- 
1; not assigned to a woodland suitability group. 

Marshall silt loam, 4 to 9 percent slopes (Mc).— 
This soil has convex and concave slopes. It has the 
profile described as representative of the series. In- 
cluded in mapping are small areas of Sharpsburg 
soils. 

This soil is well suited to corn, soybeans, and grain 
sorghum. It is also suited to orchards and tame 
pasture. Erosion is a serious hazard, but it can be 
controlled by terraces, contour farming, minimum 
tillage, or stubble mulching, or by a combination of 
those practices. In orchards the soil can be protected 
by terraces or by permanent grass cover. Capability 
unit IIIe-1; not assigned to a woodland suitability 
group. 

Marshall silt loam, 9 to 15 percent slopes (Md).— 
This soil has irregular slopes. It has a profile similar 
to that described as representative of the series, but 
the surface layer is about 5 inches thinner and the 
subsoil is thinner and contains less clay. Included in 
mapping are small areas of Knox soils. 

Because erosion is a serious hazard, this soil is best 
suited to tame pasture and wheat and, to a lesser 
extent, to corn, soybeans, and grain sorghum. If 
cultivated, erosion can be controlled by terraces, con- 
tour farming, minimum tillage, or stubble mulching, 
or by a combination of those practices. This soil is 
suited to orchards. Tame pasture can be kept vigor- 
ous under good grazing management and adequate 
fertilization. Capability unit [Ve-1; not assigned to a 
woodland suitability group. 


Martin Series 


The Martin series consists of deep, sloping to 
strongly sloping, moderately well drained soils that 
have a very firm clayey subsoil. These soils are on 
uplands. They formed in residuum from weathered 
shale. 

In a representative profile the surface layer is 
about 8 inches of very dark brown silty clay loam. The 
subsoil is mottled very firm silty clay about 47 inches 
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thick. The upper 7 inches of the subsoil is black; the 
middle 9 inches is very dark grayish brown and has 
hard round black concretions; and the lower 31 inches 
is dark grayish brown and has black concretions. The 
underlying material is mottled silty clay loam. 

Martin soils have high natural fertility, moderate 
available water capacity, and slow permeability. The 
surface layer is medium acid or slightly acid, and the 
subsoil is medium acid to neutral. Lime is beneficial 
to most crops, especially legumes. Crops also respond 
well to fertilization. 

Most of the acreage is cultivated, and the main 
crops are grain sorghum, wheat, corn, and soybeans. 
These soils are suited to hay and tame pasture. 
Alfalfa grows especially well because moisture from 
the higher, steeper slopes tends to subirrigate the 
soil. 

Representative profile of Martin silty clay loam, 4 
to 7 percent slopes, in tame pasture, 1,400 feet south 
and 400 feet east of northwest corner of sec. 10, T. 12 
S., R. 20 E., Leavenworth County: 


Ap—O to 8 inches, very dark brown (10 YR 2/2) silty clay loam, 
dark gray (10YR 4/1) dry; moderate, fine and me- 
dium, granular structure; firm, hard; plentiful fine 
roots; few shale fragments; slightly acid; abrupt, 
smooth boundary. 

B2it—8 to 15 inches, black (LOYR 2/1) silty clay, very dark 
gray (LOYR 3/1) dry; moderate, medium, angular and 
subangular structure; very firm, very hard; plentiful 
fine roots; few, hard, round, black concretions; 
slightly acid; clear, smooth boundary. 

B22t—15 to 24 inches, very dark grayish-brown (10YR 3/2) 
silty clay, dark grayish brown (10YR 4/2) dry; com- 
mon, fine, faint, brown (7.5YR 4/4) mottles; weak, 
coarse, blocky parting to weak, fine and medium, 
subangular blocky structure; very firm, very hard; 
few fine roots; common, hard, round, black concre- 
tions; few weathered shale fragments; slightly acid; 
gradual, smooth boundary. 

B3t—24 to 55 inches, dark grayish-brown (10YR 4/2) silty elay, 
grayish brown (LOYR 5/2) dry; many, fine, faint and 
distinct, yellowish-brown (10YR 5/6) and strong- 
brown (7.5YR 5/6) mottles; weak, coarse, blocky 
structure; very firm, very hard; few fine roots; com- 
mon, hard, round, black coneretions; neutral; diffuse, 
smooth boundary. 

C—55 to 75 inches, grayish-brown (2,5Y 5/2) heavy silty clay 
loam, light brownish gray (2.5Y 6/2) dry; many, fine, 
distinct, yellowish-brown (10YR 5/6) and strong- 
brown (7.5YR 5/6) mottles; massive; firm, very hard; 
few, hard, round, black concretions; neutral. 


The solum ranges from 40 to more than 60 inches in 
thickness. The A horizon is generally black or very dark 
brown silty clay loam, but it is silt loam in places. The B2t 
horizon has hue of 7.5YR in places. 

Martin soils are associated with Elmont, Gosport, Grundy, 
Haig, Sogn, and Oska soils. They contain more clay in the B2t 
horizon than Elmont soils. They have a more dense subsoil 
than Grundy soils and, unlike these soils, formed in material 
derived from shale instead of in loess. They have a thicker, 
more clayey B2t horizon than Oska soils. Martin soils have a 
less dense and compact B2t horizon than Haig soils and have 
a thicker, dark-colored Al horizon than Gosport soils. They 
are deeper than Sogn soils and, unlike these soils, formed in 
residuum from shale instead of limestone. 


Martin silty clay loam, 4 to 7 percent slopes (Mn).— 
This soil is on the convex to concave sides of small 
drainageways and below areas of outcrops of in- 
terbedded shale and limestone. It has the profile 
described as representative of the series. Included in 
mapping are small areas of Elmont and Grundy soils. 
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This soil is best suited to wheat, grain sorghum, 
and alfalfa. Only a limited acreage is in corn and 
soybeans. The soil is well suited to tame grass, which 
responds well to fertilization. It can be used to grow 
trees and shrubs that provide wildlife habitat. 

Erosion is a serious hazard, but it can be controlled 
by terraces, contour farming, minimum tillage, or 
stubble mulching, or by a combination of those prac- 
tices. Capability unit [[Ile~-2; not assigned to a wood- 
land suitability group. 

Martin silty clay loam, 7 to 12 percent slopes 
(Mr).—-This soil is below areas of outcrops of interbed- 
ded shale and limestone. It has a profile similar to 
that described as representative of the series, but the 
surface layer is about 4 inches thinner and the sub- 
soil is thinner. Included in mapping are small areas of 
Elmont soils and eroded Martin and Elmont soils. 

Most of the acreage is used for tame pasture and 
hay. A few areas are cultivated. If erosion is con- 
trolled by contour farming, minimum tillage, and 
stubble mulching, or by a combination of those prac- 
tices, this soil is suited to wheat or other small grain 
and to an occasional crop of grain sorghum. Maintain- 
ing soil tilth, fertility, and organic-matter content is 
essential. Green manure crops and legumes and farm 
manure are needed. Grasses can be kept vigorous 
under adequate fertilization and good grazing man- 
agement. Capability unit IVe-2; not assigned to a 
woodland suitability group. 

Martin soils, 6 to 12 percent slopes, eroded (Ms).— 
This soil is on the convex to concave sides of small 
drainageways and below areas of outcrops of in- 
terbedded shale and limestone. It has a profile similar 
to that described as representative of the series, but 
the original surface layer has been removed by ero- 
sion and the present surface layer has more clay and 
generally is lighter colored. The surface layer is silty 
clay loam or silty clay. Gullies are common. 

Included with this soil in mapping are small areas 
of eroded Elmont, Grundy, and Vinland soils. Also 
included are slickspots in places. 

This soil is best suited to tame grasses. Tame 
pasture can be kept vigorous under adequate fertiliz- 
ation and good grazing management. Capability unit 
Vie-1; not assigned to a woodland suitability group. 


Onawa Series 


The Onawa series consists of deep, calcareous, 
nearly level, somewhat poorly drained soils on bottom 
land along the Missouri River. These soils are moder- 
ately alkaline. They formed in fine-textured and me- 
dium-textured alluvium. 

In a representative profile (fig. 12) the surface layer 
is about 6 inches of black silty clay loam. The next 
layer is very firm silty clay about 19 inches thick. The 
upper 13 inches is very dark gray and dark gray 
mottled with strong brown and yellowish red, and the 
lower 6 inches is dark grayish brown mottled with 
strong brown and yellowish brown. The underlying 
material is grayish-brown coarse silt loam mottled 
with yellowish brown and strong brown. 

Onawa soils have high natural fertility and or- 
ganic-matter content. Permeability is slow in the 
upper part and moderately rapid in the lower part. 
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Available water capacity is high. Runoff is slow. In 
some years it ponds after heavy rains and damages 
crops. Flooding is a hazard, but most areas are 
protected by dikes. No lime is required. 

The native vegetation is mostly willow and cotton- 
wood trees. Most areas are cleared of timber. Soy- 
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Figure 12.—Profile of Onawa silty clay loam. 


beans, grain sorghum, and corn are the main crops. 

Representative profile of Onawa silty clay loam (0 
to 1 percent slopes), in a cultivated field, 1,400 feet 
east and 1,700 feet north of southwest corner of sec. 
34, T. 7 S., R. 22 E., about 1 mile southeast of 
Kickapoo, Leavenworth County: 


Ap—0 to 6 inches, black (10YR 2/1) heavy silty clay loam, dark 
gray (10YR 4/1) dry; weak, fine, granular structure; 
firm, hard; few fine roots; moderately alkaline; ab- 
rupt boundary. 

C1—6 to 19 inches, very dark gray (10YR 3/1) silty clay mixed 
with strata of dark gray (LOYR 4/1) and dark grayish 
brown (10YR 4/2); common, fine, distinct, strong- 
brown (7.5YR 5/6) and yellowish-red (5YR 4/6) mot- 
tles; moderate, medium, angular structure; few lay- 
ers massive; very firm, very hard; few fine roots; 
slight effervescence; moderately alkaline; clear, 
wavy boundary. 

C2—19 to 25 inches, dark grayish-brown (1L0YR 4/2) silty clay 
that has a thin layer of very dark gray (10YR 3/1); 
common, fine, distinct, strong-brown (7.5Y R 5/6) and 
yellowish-brown (10YR 5/6) mottles; massive and 
weak to moderate, medium, angular and subangular 
blocky structure; thin strata of coarse silt loam; very 
firm, very hard; slight effervescence; moderately 
alkaline; clear, wavy boundary. 

IIC—25 to 60 inches, grayish-brown (10YR 5/2) coarse silt 
loam, light brownish: gray (10YR 6/2) dry; many, 
common, fine, faint and distinct, dark yellowish- 
brown (10YR 4/4) and strong-brown (7.5YR 5/6) mot- 
tles; massive; friable, slightly hard; thin clayey and 
oy strata; strong effervescence; moderately alka- 
ine. 


The Ap horizon is generally black or very dark gray silty 
clay loam, but in places it is light silty clay. The A and G 
horizons, which correspond to the fine-textured part of the 
profile, range from 20 to 38 inches in total thickness. The C 
horizon has common or many yellowish-brown, strong-brown, 
and yellowish-red mottles, and thin strata of darker colored 
and more loamy material are common. The IIC horizon is 
grayish-brown or brown coarse silt loam or very fine sandy 
loam commonly mottled with brown, yellowish brown, and 
strong brown. In places it is underlain by loamy sand below a 
depth of 40 inches. 

Onawa soils are associated with Eudora, Haynie, and Wa- 
bash soils. They have less sand in the A and C horizons than 
Eudora and Haynie soils. They have a thinner clayey solum 
than Wabash soils, which are clayey throughout. Also in 
contrast with those soils, they are calcareous and are under- 
lain by loamy alluvium. 

Onawa silty clay loam (0 to 1 percent slopes) (On).— 
This soil has the profile described as representative of 
the series. Included in mapping are small areas of 
Haynie soils. 

Wetness is the major limitation. If adequately fer- 
tilized and drained, this soil is suited to most crops 
grown in the survey area. Bedding and ditches can be 
used for drainage. Capability unit Ilw-1; woodland 
suitability group 4w2. 

Onawa soils, overwash (0 to 1 percent slopes) (Oo).— 
These soils are along the Missouri River, where a 6- 
to 20-inch layer of sandy and loamy overwash was 
deposited during a rare major flood. In most places 
the overwash was deposited uniformly over the area, 
but in places the Onawa soils in this mapping unit 
occur as a series of alternate, narrow bands with 
Onawa silty clay loam. Through deep plowing and 
normal tillage, the overwash layer has been mixed 
with the underlying material, and the present surface 
layer is silty clay loam, clay loam, fine sandy loam, 
silt loam, loam, or loamy sand. Except for the surface 
layer these soils have a profile similar to the one 
described as representative of the series. 
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Included with these soils in mapping are small 
areas of Onawa silty clay loam and Haynie soils. 
Some wet spots and sandy spots are also included. — 

These soils are well suited to most crops grown in 
the survey area. Wetness is not a serious limitation in 
most places; therefore, crops can be planted earlier 
and tillage is less difficult. Soil blowing is a hazard in 
some years. It can be controlled by such practices as 
stubble mulching and minimum tillage. Capability 
unit IIw-1; woodland suitability group 4w2. 


Oska Series 


The Oska series consists of moderately deep, slop- 
ing, well-drained soils that have a reddish-brown 
subsoil. These soils are on uplands. They formed in 
residuum from limestone or caleareous shale. 

In a representative profile the surface layer is 
about 9 inches of very dark brown silty clay loam. The 
subsoil is about 29 inches thick. It is dark-brown firm 
silty clay loam in the upper part and reddish-brown 
firm heavy silty clay loam in the lower part. Lime- 
stone is at a depth of 38 inches. 

Oska soils have moderate available water capacity 
and slow permeability. They are medium acid to 
slightly acid throughout. Lime is beneficial to most 
crops. Crops also respond well to fertilizer. 

Most of the acreage is cultivated. The soils are well 
suited to tame grass and hay. If cultivated, they are 
best suited to wheat and grain sorghum. Corn or 
soybeans can be grown occasionally. 

Representative profile of Oska silty clay loam, 3 to 8 
percent slopes, in tame pasture, 1,600 feet east and 
800 feet south of the center of sec. 25, T.9S., R. 20 E., 
Leavenworth County: 


A1l—0 to 9 inches, very dark brown (10 YR 2/2) light silty clay 
loam, dark grayish brown (10YR 4/2) dry; moderate, 
fine and medium, granular structure; friable, hard; 
plentiful fine roots; few worm casts; medium acid; 
clear, smooth boundary. 

B1i—9 to 15 inches, dark-brown (7.5YR 3/2) silty clay loam, 
brown (7.5YR 4/3) dry; moderate, fine and very fine, 
subangular blocky structure; firm, hard; few fine 
roots; few worm casts; medium acid; clear, smooth 
boundary. 

B21lt—15 to 28 inches, reddish-brown (SYR 4/3) heavy silty 
clay loam, reddish brown (5YR 5/8) dry; dark red- 
dish-brown (5YR 3/3) and dark-brown (7.5YR 3/2) 
surfaces on peds; moderate, medium and fine, suban- 
gular blocky structure; firm, hard; few fine roots; 
thin, continuous clay films; few chert fragments; 
medium acid; gradual, smooth boundary. 

B22t—28 to 38 inches, reddish-brown (5YR 4/3) and yellowish- 
red (5YR 4/6) heavy silt clay loam; dark reddish-gray 
(5YR 4/2) surfaces on peds; moderate, medium and 
fine, subangular blocky structure; firm, hard; com- 
mon manganese concretions and spots; common 
chert fragments; slightly acid; clear, smooth bound- 


ary. 
R—88 inches, limestone. 


The solum ranges from 20 to 40 inches in thickness and 
corresponds to the depth to limestone. The B horizon ranges 
ent dark-brown to reddish-brown silty clay loam or silty 
clay. 

Oska soils are associated with Martin, Sharpsburg, and 
Sogn soils. They have a browner B2t horizon than Martin and 
Sharpsburg soils and are shallower over rock, They have a 
thicker solum than Sogn soils and, unlike those soils, have 
hues of 7.5YR and 5YR, instead of 10YR. 


Oska silty clay loam, 3 to 8 percent slopes (Os).— 
This soil is above areas of limestone outcrops. Slopes 
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are convex. Included in mapping are small areas of a 
soil that is similar to this Oska soil but is more than 
40 inches deep over limestone. Also included are small 
alg of Grundy, Martin, Pawnee, and Sharpsburg 
soils. 

Erosion is a serious hazard, but it can be controlled 
by terraces, contour farming, or residue manage- 
ment, or by a combination of those practices. Tilth, 
fertility, and organic-matter content can be main- 
tained by growing green manure crops and legumes 
and applying farm manure. Capability unit ITIe—5; 
not assigned to a woodland suitability group. 


Pawnee Series 


The Pawnee series consists of deep, gently sloping 
to sloping, moderately well drained soils on uplands. 
These soils formed in moderately fine textured glacial 


till. 


In a representative profile (fig. 13) the surface layer 
is about 8 inches of very dark brown clay loam. The 
subsoil is about 41 inches thick. It is very dark 
grayish-brown, firm clay loam in the upper 4 inches; 
dark grayish-brown and yellowish-brown, very firm 
clay mottled with yellowish red and strong brown in 
the middle 14 inches; and grayish-brown and yellow- 
ish-brown, firm clay and clay loam in the lower 23 
inches. The underlying material is calcareous, gray- 
ish-brown and yellowish-brown clay loam. 

Pawnee soils have high available water capacity 
and slow permeability. They are medium acid or 
slightly acid in the surface layer and upper part of 
the subsoil. Lime is beneficial to most crops, espe- 
cially legumes. 

Most of the acreage has been cultivated, but now 
much of it is used for tame pasture. If well managed, 
these soils are suited to most crops commonly grown 
in the counties. The native vegetation is tall grasses. 

Representative profile of Pawnee clay loam, 4 to 8 
percent slopes, in a cultivated field, 2,300 feet west 
and 700 feet south of the northeast corner of sec. 10, 
T.10S., R. 20 E., Leavenworth County: 


Ap—0 to 8 inches, very dark brown (10 YR 2/2) light clay loam, 
dark grayish brown (10YR 4/2) dry; moderate, fine, 
granular structure; friable, slightly hard; abundant 
fine and medium roots; few worm casts; slightly 
acid; abrupt, smooth boundary. 

B1—8 to 12 inches, very dark grayish-brown (10YR 3/2) clay 
loam, grayish brown (10YR 5/2) dry; common, fine, 
distinct, dark-brown (7.5YR 4/4) mottles; moderate, 
fine, subangular and angular blocky structure; firm, 
hard; plentiful fine roots; common pebbles; medium 
acid; clear, smooth boundary. 

B2it—12 to 19 inches, dark grayish-brown (10YR 4/2) clay, 
light brownish gray (10YR 6/2) dry; common, fine, 
distinct, yellowish-red (SYR 4/6) and strong-brown 
(7.5YR 5/6) mottles; dark-colored coatings on peds; 
moderate, fine and medium, subangular and angular 
blocky structure; very firm, very hard; plentiful fine 
roots; common pebbles; medium acid; gradual, 
smooth boundary. 

B22t—19 to 26 inches, yellowish-brown (10YR 5/4) clay, light 
yellowish brown (10YR 6/4) dry; common fine, dis- 
tinct, yellowish-red (5YR 4/6) and strong-brown 
(7.5YR 5/6) mottles; weak to medium, angular and 
subangular blocky structure; very firm, very hard; 
few roots; many pebbles; much fine sand and gravel; 
slightly acid; gradual, smooth boundary. 

B23t—26 to 36 inches, mixed grayish-brown (10YR 5/2) and 
yellowish-brown (10YR 5/6) clay; weak, coarse, 
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Figure 13.—Profile of Pawnee clay loam showing calcareous 
underlying material. 


blocky structure; firm, hard; few fine roots; common, 
soft, black concretions; slightly acid; diffuse, smooth 
boundary. 

B3—36 to 49 inches, mixed grayish-brown (2.5Y 5/2), yellow- 
ish-brown (10YR 5/6), and light olive-brown (2.5Y 5/4) 
clay loam; weak, coarse, blocky structure; firm, hard; 
few fine roots; common pebbles; neutral; diffuse 
smooth boundary. 

C—49 to 60 inches, mixed grayish-brown (2.5Y 5/2) and yellow- 
ish-brown (10YR 5/6) clay loam; weak, coarse, blocky 
structure; firm, hard; common pebbles; mildly cal- 
careous; common soft and semihard lime spots and 
concretions; moderately alkaline. 


The solum ranges from 40 to 60 inches in thickness. The A 
horizon is very dark brown or very dark grayish brown. The 
B2t horizon generally is clay, but in places it is clay loam. 
Soft spots and concretions of segregated calcium carbonate 
typically are below a depth of 40 inches. 

Mapping unit Pe has a browner surface layer than is 
defined as the range for the series, but this difference does 
not alter the use or behavior of the soil. 

Pawnee soils are associated with Armster, Grundy, Sharps- 
burg, and Shelby soils. They have a thicker, dark-colored A 
horizon than Armster soils and, unlike those soils, lack an A2 
horizon. They contain more glacial sand and gravel through- 
out than Grundy and Sharpsburg soils, both of which formed 
oe They have more clay in the B2t horizon than Shelby 
soils. 


Pawnee clay loam, 1 to 4 percent slopes (Pb).— 
This soil is on ridgetops. It has a profile similar to 
that described as representative of the series, but the 
surface layer is about 5 inches thicker and the subsoil 
is thicker and contains more clay. In places the 
surface layer contains more silt. Included in mapping 
are small areas of Grundy and Shelby soils. 

This soil is best suited to wheat, grain sorghum, 
and soybeans. Corn can be grown occasionally. The 
soil is well suited to tame pasture. Erosion is a hazard, 
but it can be controlled by contour farming, minimum 
tillage, or stubble mulching, or by a combination of 
those practices. Maintaining fertility and tilth is es- 
sential. Capability unit Ile-2; not assigned to a wood- 
land suitability group. 


Pawnee clay loam, 4 to 8 percent slopes (Pc).—This 
soil has convex to concave slopes. It has the profile 
described as representative of the series. Included in 
mapping are small areas of Grundy, Oska, and Shelby 
soils and spots of eroded Pawnee soils. Wet and seepy 
spots are common at the boundary between Grundy 
and Pawnee soils. 

This soil is best suited to grain sorghum and wheat. 
Corn and soybeans can be grown occasionally. Much 
of the acreage is used for hay and tame pasture. 

Erosion is a serious hazard, but it can be controlled 
by terraces, contour farming, minimum tillage, or 
stubble mulching or by a combination of those prac- 
tices. Growing green manure and legumes and apply- 
ing fertilizer and farm manure helps in maintaining 
tilth and fertility. Wet and seepy spots can be tile 
drained. Tame pasture can be kept vigorous under 
additions of fertilizer and lime and good grazing 
management. Capability unit II]e-2; not assigned to 
a woodland suitability group. 


Pawnee clay loam, 4 to 8 percent slopes, eroded 
(Pe)—This soil has convex to concave slopes, gener- 
ally at the heads of drainageways. It has a profile 
similar to that described as representative of the 
series, but the original surface layer has been thinned 
by erosion and now is browner and contains more 
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clay because it has been mixed with the subsoil. In 
many places, small gullies have formed. 

Included with this soil in mapping are small areas 
of eroded Grundy, Oska, and Shelby soils. Wet and 
seepy spots are common at the boundary between 
Grundy and Pawnee soils. 

This soil is best suited to small grain, hay, and tame 
pasture. Row crops can be grown occasionally. Ero- 
sion is a serious hazard, but it can be controlled by 
terraces, contour farming, minimum tillage, or stub- 
ble mulching, or by a combination of those practices. 
Applying farm manure and growing legumes help in 
maintaining fertility and tilth. 

Tame pasture can be kept vigorous under proper 
fertilization and good grazing management. Capabil- 
ity unit [Ve—4; not assigned to a woodland suitability 


group. 


Sarpy Series 


The Sarpy series consists of deep, nearly level to 
undulating, excessively drained soils on bottom land 
along the rivers. These soils formed in sandy allu- 
vium. 

In a representative profile the surface layer is 
about 9 inches of dark grayish-brown loamy fine 
sand. The underlying material to a depth of 60 inches 
is light brownish-gray fine sand. 

Sarpy soils have low available water capacity and 
very rapid permeability. Fertility and organic-matter 
content are low. Crops respond well to fertilizer. The 
soils are neutral to mildly alkaline throughout. 

Most of the acreage is cultivated, and the principal 
crops are legumes and small grain. If fertility and 
organic-matter content can be improved by growing 
legumes and green-manure crops and applying farm 
manure, these soils are used for truck crops. Part of 
the acreage is wooded. The native vegetation is decid- 
uous trees, such as willow and cottonwood, 

Representative profile of Sarpy loamy fine sand in 
an area of Sarpy-Haynie complex, in a cultivated 
field, 1,900 feet east and 2,000 feet south of northwest 
corner of sec 25, T. 12 S., R. 21 E., 1.5 miles south of 
Linwood, Leavenworth County: 

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) loamy fine 
sand, light brownish gray (10YR 6/2) dry; weak, fine, 
granular structure; common fine roots; slight effer- 
vescence; mildly alkaline; abrupt, smooth boundary. 

C—9 to 60 inches, light brownish-gray (10YR 6/2) fine sand, 
light gray (10YR 7/2) dry; single grained; slight 
effervescence; neutral. 

The sandy material is typically more than 60 inches thick, 
but in places silty material is below a depth of 35 inches. The 

Ap or Al horizon ranges from 6 to less than 10 inches. It is 

dark grayish-brown or very dark grayish-brown loamy fine 

sand, fine sandy loam, or fine sand. In places the C horizon is 
grayish brown and has yellowish-brown mottles. It is fine 
sand or loamy fine sand. 

Sarpy soils are associated with Eudora and Haynie soils. 

They contain more sand throughout than Eudora and Haynie 

soils and lack the thicker, dark-colored Al horizon that is 

typical of Eudora soils. 


Sarpy-Haynie complex (0 to 3 percent slopes) (Sa).— 
This mapping unit is about 55 percent Sarpy soil, 35 
percent Haynie soil, and 10 percent a soil that is 
similar to the Haynie soil but has sandy alluvium ata 
depth of about 30 inches. The Sarpy and Haynie soils 
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formed in sandy and loamy alluvium. They are 
mainly on narrow, long, hummocky ridges adjacent to 
the rivers, typically inside the river bends. Some are 
in narrow, slightly higher areas on the bottom land, 
away from the river. 

In places the Sarpy soil is underlain by medium- 
textured alluvium below a depth of 20 inches. The 
Haynie soil has a profile similar to that described as 
representative of the series, but the surface layer 
contains more fine and medium sand in many places. 
Included in mapping are areas of Eudora and Onawa 
soils. 

A small acreage is cleared of timber and cultivated. 
The Sarpy soil is low in organic-matter content and 
fertility. If improved by growing green-manure crops 
and legumes, it can be used for vegetables and water- 
melons. 

The soils in this unit are droughty, but irrigation 
water is available. Sprinklers are used for irrigation. 
Crops respond very well to fertilization. Soil blowing 
is a serious hazard, but it can be controlled by 
minimum tillage and stubble mulching and by grow- 
ing green-manure crops. The soils are subject to 
occasional flooding. Capability unit IIIw-2; woodland 
suitability group 4s2. 


Sharpsburg Series 


The Sharpsburg series consists of deep, gently slop- 
ing to sloping, moderately well drained soils on up- 
lands. These soils formed in loess. 

In a representative profile the surface layer is silty 
clay loam about 15 inches thick. It is very dark 
grayish brown in the upper part and dark brown and 
very dark grayish brown in the lower part. The 
subsoil is about 27 inches of firm silty clay loam. It is 
dark brown in the upper part, brown mottled with 
yellowish brown and grayish brown in the middle 
part, and yellowish brown mottled with grayish 
brown and strong brown in the lower part. The 
underline material is yellowish-brown silty clay 
oam. 

Sharpsburg soils have high natural fertility and 
high available.water capacity. Permeability is moder- 
ately slow. The soils are friable and easily tilled. If 
limed, they are medium acid to neutral in the surface 
layer. The subsoil is strongly acid to slightly acid. 
Lime is beneficial to most crops, especially legumes. 
Crops also respond well to fertilization. 

Most of the acreage is cultivated, and the main 
crops are corn, grain sorghum, soybeans, and wheat. 
The soils are well suited to hay, tame pasture, and 
orchards. The native vegetation is tall grasses. 

Representative profile of Sharpsburg silty clay 
loam, 1 to 4 percent slopes, in a cultivated field, 1,200 
feet north and 150 feet east of the southwest corner 
of sec. 28, T. 10 S., R. 22 E., about one-half mile north 
of Piper, Wyandotte County: 

Ap—O to 8 inches, very dark grayish-brown (10YR 3/2) light 
silty clay loam, dark grayish brown (10YR 4/2) dry; 
weak, fine, granular structure; friable, hard; plenti- 
ful fine roots; common worm casts; neutral; abrupt, 
smooth boundary. 

A12—8 to 11 inches, very dark grayish-brown (10YR 3/2) silty 


clay loam, dark grayish brown (10YR 4/2) dry; mod- 
erate, fine, granular structure; friable, slightly hard; 
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plentiful fine roots; few worm casts; slightly acid; 
clear, smooth boundary. 

A8—11 to 15 inches, dark-brown (10YR 4/3) and very dark 
grayish-brown (10YR 3/2) silty clay loam, dark brown 
(lOYR 3/3) crushed; moderate, very fine and fine, 
subangular blocky structure; friable, hard; plentiful 
fine roots; few worm casts; slightly acid; clear, 
smooth boundary. 

B21t—15 to 21 inches, dark-brown (10YR 4/3), heavy silty clay 
loam, brown (10YR 4/3) crushed, brown (10YR 5/3) 
dry; very dark grayish-brown (10YR 3/2) coatings on 
peds; few, fine, faint, yellowish-brown (10YR 5/6) 
mottles; moderate, fine and medium, subangular 
blocky structure; firm, hard; few fine roots; medium 
acid; weak, patchy, clay films; clear, smooth bound- 


ary. 

B22t—21 to 30 inches, brown (10YR 4/3) heavy silty clay loam, 
pale brown (10YR 6/3) dry; dark grayish-brown 
(10YR 4/2) coatings on peds; common, fine, distinct, 
yellowish-brown (10YR 5/6) and grayish-brown 
(1OYR 5/2) mottles; moderate, medium, subangular 
blocky structure; firm, hard; few fine roots; common, 
round, black concretions; many open pores; weak, 
continuous, clay films; medium acid; gradual, 
smooth boundary. 

B3t—30 to 42 inches, yellowish-brown (10YR 5/4) silty clay 
loam, light yellowish brown (10YR 6/4) dry; fine and 
medium, distinct mottles of strong brown (7.5Y R 5/6) 
and grayish brown (10YR 5/2); weak, coarse, blocky 
parting to weak, medium, subangular blocky struc- 
ture; firm, hard; common, soft, black spots; many 
open pores; medium acid; gradual, smooth boundary. 

C—42 to 60 inches, yellowish-brown (10YR 5/4) light silty clay 
loam, light yellowish brown (10YR 6/4) dry; common, 
fine, distinct, grayish-brown (10YR 5/2) and strong- 
brown (7.5YR 5/6) mottles; weak, coarse, prismatic 
structure; friable, hard; fine roots; common, soft, 
black spots; many open pores; slightly acid. 


The solum ranges from 42 to 60 inches in thickness. The A 
horizon generally is very dark brown or very dark grayish 
brown silty clay loam, but it is silt loam in places. The B 
horizon generally is heavy silty clay loam, but it is light silty 
clay in places. 

Sharpsburg soils are associated with Elmont, Grundy, Gy- 
mer, Ladoga, Marshall, Oska, Pawnee, and Shelby soils, They 
have less clay in the B2t horizon than Grundy soils and are 
not so brown as Gymer and Oska soils. They contain less sand 
and gravel than Pawnee and Shelby soils, which formed in 
glacial till. They have a thicker, dark-colored A horizon than 
Ladoga soil and have more clay in the B2 horizon than 
Elmont and Marshall soils. 


Sharpsburg silty clay loam, 1 to 4 percent slopes 
(Sb).—This soil is on ridgetops. It has the profile 
described as representative of the series. Included in 
mapping are small areas of Grundy, Gymer, Pawnee, 
and Shelby soils. 

This soil is best suited to corn, soybeans, and grain 
sorghum. Erosion is a hazard, but it can be controlled 
by contour farming, minimum tillage, or stubble 
mulching, or by a combination of those practices. 
Capability unit IIe-1; not assigned to a woodland 
suitability group. 

Sharpsburg silty clay loam, 4 to 8 percent slopes 
(Sc).—This soil has convex to concave slopes. It has a 
profile similar to that described as representative of 
the series, but the surface layer is about 5 inches 
thinner and the subsoil contains less clay. 

Included with this soil in mapping are small areas 
of Grundy, Oska, Pawnee, and Shelby soils. Also 
included are small areas of eroded Sharpsburg soils. 

This soil is suited to corn, grain sorghum, soybeans, 
hay, and small grain. Some areas are used for tame 
pasture. Erosion is a serious hazard, but it can be 
controlled by terraces, contour farming, minimum 
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tillage, or stubble mulching, or by a combination of 
those practices. Fertility and tilth can be maintained 
by growing green manure crops and legumes and 
applying farm manure. Tame pasture can be kept 
vigorous under additions of fertilizer and lime and 
good grazing management. Capability unit IIIe-1; 
not assigned to a woodland suitability group. 


Shelby Series 


The Shelby series consists of deep, gently sloping to 
strongly sloping, moderately well drained soils on 
uplands. These soils formed in glacial till. 

In a representative profile the surface layer is 
about 13 inches thick. It is very dark brown loam in 
the upper part and very dark grayish-brown clay 
loam in the lower part. The subsoil is about 27 inches 
of dark yellowish-brown, firm clay loam that has 
yellowish-red, strong-brown and yellowish-brown 
mottles in the lower part. The underlying material is 
light olive-brown and light yellowish-brown clay loam 
that has lime concretions in the lower part. 

Shelby soils have high available water capacity and 
moderately slow permeability. If limed, the surface 
layer is medium acid to neutral. The subsoil is 
strongly acid to slightly acid. Lime is beneficial to 
most crops, especially legumes. Crops also respond 
well to fertilization. 

The native vegetation is tall grasses. Most of the 
gently sloping and sloping soils are cultivated, and 
the main crops are grain sorghum, corn, soybeans, 
and wheat. The strongly sloping soils are best suited 
to hay or tame pasture. Shelby soils are also suited to 
orchards. 

Representative profile of Shelby loam, 4 to 8 per- 
cent slopes, in a cultivated field, 2,400 feet east and 
150 feet north of southwest corner of sec. 10, T. 12 S., 
R. 22 E., Leavenworth County: 


Ap—0 to 7 inches, very dark brown (1l0YR 2/2) heavy loam, 
dark grayish brown (10YR 4/2) dry; moderate, fine, 
granular structure; friable, slightly hard; plentiful 
fine roots; common worm casts; few pebbles; neu- 
tral; abrupt, smooth boundary. 

A3—7 to 18 inches, very dark grayish-brown (10YR 3/2) light 
clay loam, dark brown (10YR 3/3) crushed, brown 
(LOYR 5/3) dry; common dark-brown (10YR 4/3) worm 
casts; moderate, fine and very fine, subangular 
blocky structure; friable, hard; plentiful fine roots; 
common pebbles; slightly acid; clear, smooth bound- 


ary. 

B21t—13 to 21 inches, dark yellowish-brown (10YR 4/4) and 
yellowish-brown (10YR 5/6) clay loam, dark yellowish 
brown (10YR 4/4) crushed, yellowish brown (10YR 5/ 
4) dry; dark-brown (10YR 3/8) coatings on peds; 
moderate, fine, subangular blocky structure; firm, 
hard; plentiful fine roots; weak, continuous, clay 
films; many pebbles; medium acid; clear, smooth 


boundary. 

B22t—21 to 28 inches, dark yellowish-brown (10YR 4/4) and 
yellowish-brown (10YR 5/6) clay loam; few, fine, 
faint, strong-brown (7.5YR 5/6) and yellowish-red 
(5YR 4/6) mottles; moderate, fine and medium, sub- 
angular blocky structure; firm, hard; few fine roots; 
common sand grains and fine pebbles; weak, contin- 
uous, clay films; medium acid; gradual, smooth 
boundary. 

B3—28 to 40 inches, dark yellowish-brown (10YR 4/4) clay 
loam, yellowish brown (10YR 5/4) dry; many, fine 
and medium, distinct, yellowish-brown (10YR_ 5/6), 
strong-brown (7.5YR 5/6) and grayish-brown (10YR 5/ 
2) mottles; weak, coarse, blocky structure; firm, hard; 
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few fine roots; many sand grains and fine pebbles; 
many open pores; slightly acid; diffuse, smooth 
boundary. 

C1—40 to 54 inches, light olive-brown (2.5Y 5/4) clay loam, 
light yellowish brown (2.5Y 6/4) dry; many, fine and 
medium, prominent mottles of yellowish brown 
(10YR 5/6) and few, fine, distinct mottles of grayish 
brown (10YR 5/2); massive; friable, hard; many sand 
grains and fine pebbles; neutral; clear, smooth 
boundary. 

C2—54 to 75 inches, light yellowish-brown (2.5Y 6/4) and light 
olive-brown (2.5Y 5/4) clay loam; common, fine and 
medium, distinct strong-brown (7.5YR 5/6), yellow- 
ish-brown (10YR 5/6), and grayish-brown (2.5Y 5/2) 
mottles; massive; friable, hard; many sand grains 
and fine pebbles; few lime concretions; strong effer- 
vescence; moderately alkaline. 


The solum ranges from 35 to 55 inches in thickness. The A 
horizon is generally very dark brown or very dark grayish- 
brown loam, but in places it is light clay loam. The C horizon 
is generally clay loam, but in places it is heavy clay loam or 
light clay below a depth of 30 to 40 inches. Segregated 
calcium carbonate is common below a depth of 50 inches. 

Shelby soils are associated with Armster, Grundy, Pawnee, 
and Sharpsburg soils, They have more glacial sand and less 
clay in the B horizon than Grundy and Sharpsburg soils. 
They have less clay in the B2t horizon than Pawnee soils. 
They have iess clay in the B2t horizon than Armster soils 
and, unlike those soils, lack an A2 horizon. 


Shelby loam, 1 to 4 percent slopes (Se).—This soil 
is on ridgetops. It has a profile similar to that de- 
scribed as representative of the series, but in many 
places the surface layer is more silty because it is 
covered with a thin mantle of loess. A layer of heavy 
clay loam or light clay generally is at a depth of 30 to 
40 inches. Included in mapping are small areas of 
Pawnee and Sharpsburg soils. 

These soils are best suited to corn, soybeans, small 
grain, and grain sorghum. Runoff and erosion are 
serious hazards, but they can be controlled by con- 
tour farming, stubble mulching, or minimum tillage, 
or by a combination of those practices. Fertility and 
tilth can be maintained by growing legumes and 
green manure crops. Capability unit Ile—1; not as- 
signed to a woodland suitability group. 


Shelby loam, 4 to 8 percent slopes (Sh).—This soil 
is on the convex to concave sides and at the narrow 
ends of ridges. It has the profile described as repre- 
sentative of the series. 

Included with this soil in mapping are small areas 
of Elmont, Oska, Pawnee, and Sharpsburg soils. Also 
included are spots of eroded Shelby soils and of a soil 
that is similar to Shelby soils but has a browner 
subsoil. 

This soil is suited to corn, soybeans, grain sorghum, 
and small grain. In places it is used for hay and tame 
pasture. Erosion is a serious hazard, but it can be 
controlled by terraces, contour farming, stubble 
mulching, or minimum tillage, or by a combination of 
those practices. Fertility, tilth, and organic-matter 
eontent can be maintained by growing green manure 
crops and legumes and applying farm manure. Tame 
grass pasture can be kept vigorous under adequate 
fertilization and good grazing management. Wildlife 
habitat can be developed. Capability unit IIIe-1; not 
assigned to a woodland suitability group. 


Shelby loam, 8 to 12 percent slopes (Sm).—This 
soil has convex to concave slopes. It is below areas of 
Grundy and Pawnee soils. It has a profile similar to 
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that described as representative of the series, but the 
surface layer is thinner and the subsoil has less clay. 

Included with this soil in mapping are small areas 
of Elmont and Pawnee soils. Also included are spots 
of eroded Shelby soils and a soil that is similar to 
Shelby soils but has a browner subsoil. 

This soil is best suited to hay and tame pasture. It 
is suited to small grain and occasionally to grain 
sorghum or another row crop. Erosion is a serious 
hazard in cultivated areas, but it can be controlled by 
terraces, contour farming, stubble mulching, or mini- 
mum tillage, or by a combination of those practices. 
Fertility and tilth can be maintained by growing 
green manure crops and legumes and applying farm 
manure. Tame grass hay and tame grass pasture 
respond well to fertilization. Tame pasture remains 
vigorous under good grazing management. Wildlife 
habitat can be developed. Capability unit IVe-1; not 
assigned to woodland suitability group. 


Shelby-Pawnee complex, 4 to 8 percent slopes 
(Sp).—This mapping unit is about 60 percent Shelby 
loam and 40 percent Pawnee clay loam. These soils 
are on the convex and concave sides and the narrow 
tops of ridges. The Shelby soil has a profile similar to 
that described as representative of the series, but it 
generally has more clay below a depth of 30 to 40 
inches. The Pawnee soil has a profile similar to that 
described as representative of the series, but in 
places the surface layer is loam. 

Included with this complex in mapping are small 
areas of Elmont, Grundy, and Sharpsburg soils and 
spots of eroded Pawnee and Shelby soils. Wet and 
seepy spots are common at the contact between the 
loess and clayey glacial till. 

This mapping unit is suited to corn, soybeans, grain 
sorghum, and small grain. Alfalfa and tame grasses 
grow well on these soils. Crops respond well to fertil- 
izer and lime. Erosion can be controlled by terraces, 
contour farming, stubble mulching, and minimum 
tillage, or by a combination of those practices. Fertil- 
ity and tilth can be maintained by growing green 
manure crops and legumes and applying farm man- 
ure. Wildlife habitat for upland game can be devel- 
oped. Wet and seepy areas can be tile drained. Tame 
grass pasture can be maintained in a vigorous condi- 
tion if fertilized and limed and grazing is well man- 
aged. Capability unit IIIe-1; not assigned to a wood- 
land suitability group. 

Shelby-Pawnee complex, 4 to 8 percent slopes, 
eroded (Ss)—This mapping unit has about the same 
percentage of Shelby and Pawnee soils as Shelby- 
Pawnee complex, 4 to 8 percent slopes. These soils are 
at the heads of drainageways. They have convex 
slopes. In most areas the surface layer is mixed with 
the subsoil and contains more clay than that in the 
profile described as representative of the Shelby and 
the Pawnee series. In most places, it is clay loam. 

Included with this complex in mapping are small 
areas of Elmont and Grundy soils. Wet and seepy 
spots are at the contact between the loess and clayey 
glacial till. 

This mapping unit is best suited to hay or tame 
pasture. If cultivated, erosion can be controlled and 
runoff reduced by terraces, contour farming, stubble 
mulching, and minimum tillage, or by a combination 
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of those practices. Organic-matter content can be 
increased and fertility and tilth maintained by grow- 
ing lezumes and green manure crops and applying 
farm manure. Wet spots can be tile drained. Tame 
grass pasture can be kept vigorous if fertilized and 
limed and grazing is well managed. Wildlife habitat 
can be developed. Capability unit IVe-4; not assigned 
to a woodland suitability group. 


Sibleyville Series 


The Sibleyville series consists of friable, moderately 
deep, sloping, well-drained soils on uplands. These 
soils formed in residuum from sandstone interbedded 
with shale. 

In a representative profile the surface layer is 13 
inches of very dark grayish-brown loam. The subsoil 
is about 15 inches thick. The upper part is 7 inches of 
very dark grayish-brown and yellowish-brown, friable 
clay loam, and the lower part is about 8 inches of 
yellowish-brown, firm clay loam mottled with strong 
brown. The underlying material is about 4 inches of 


yellowish-brown loam. Micaceous sandstone is at a 
depth of 32 inches. 


Sibleyville soils have medium fertility, low to mod- 
erate available water capacity, and moderate perme- 
ability. They are friable and easily tilled. 

These soils are used mainly for tame pasture. If 
cultivated, they are best suited to grain sorghum and 
small grain. They are well suited to strawberries and 
truck crops. 

Representative profile of Sibleyville loam, 4 to 8 
percent slopes, in a cultivated field, 200 feet east and 
500 feet south of northwest corner of sec. 17, T. 12 S., 
R. 21 E., Leavenworth County: 


Ap—O to 8 inches, very dark grayish-brown (10YR 3/2) loam, 
dark grayish brown (1OYR 4/2) dry; weak, fine, sub- 
angular blocky structure; friable, slightly hard; few 
fine roots; few worm casts; neutral; abrupt, smooth 
boundary. 

A12—8 to 13 inches, very dark grayish-brown (10YR 3/2) 
heavy loam, dark grayish brown (10YR 4/2) dry; 
moderate, fine, granular structure; friable, slightly 
hard; few fine roots; few worm casts and channels; 
neutral; gradual, smooth boundary. 

B21t—13 to 20 inches, very dark grayish-brown (10YR 3/2) 
and yellowish-brown (10YR 5/4 and 5/6) clay loam; 
weak, fine, subangular blocky structure; friable, 
hard; few roots; few weathered sandstone frag- 
ments; slightly acid; clear, smooth boundary. 

B22t—20 to 28 inches, yellowish-brown (10YR 5/6 and 5/4) clay 
loam; few, fine, distinct, strong-brown (7.5YR 5/6) 
mottles; weak, medium, subangular blocky struc- 
ture; firm, hard; few roots; few sandstone frag- 
ments; few soft black spots; medium acid; clear, 
smooth boundary. 

C—28 to 82 inches, yellowish-brown (10YR 5/4 and 5/6) loam, 
massive; friable, hard; few fine roots; neutral; clear, 
smooth boundary. 

R—2 inches, micaceous sandstone. 


Depth to sandstone ranges from 20 to 40 inches. The A 
horizon is very fine sandy loam in places. The B horizon is 
brown or yellowish-brown heavy loam or clay loam. The 
solum is medium acid to neutral. 

Sibleyville soils are associated with Elmont and Vinland 
soils. They contain more sand throughout and are more 
shallow than Elmont soils. They are deeper over sandstone 
than Vinland soils and have more clay in the B horizon. 


Sibleyville loam, 4 to 8 percent slopes (Sy)—This 
soil has concave slopes. Included in mapping are 
small areas of Elmont, Shelby, and Vinland soils. 
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Fertility and organic-matter content can be in- 
creased by applying farm manure and growing green 
manure crops, both of which are especially beneficial 
to strawberries and other garden crops. Crops re- 
spond well to fertilizer. Small areas of this soil can be 
irrigated from wells or ponds. In cultivated areas, 
erosion can be controlled by contour farming, mini- 
mum tillage, and stubble mulching, or by a combina- 
tion of those practices. 

Good grazing management is needed to keep tame 
and native pasture vigorous. Tame pasture responds 
well to fertilization and lime. Wildlife habitat for 
upland game can be developed. Capability unit [Ve-6; 
not assigned to a woodland suitability group. 


Sogn Series 


The Sogn series consists of shallow, strongly slop- 
ing, somewhat excessively drained soils on uplands. 
These soils formed in material weathered from lime- 
stone. ; . . 

In a representative profile the surface layer is 
about 6 inches of very dark brown silty clay loam. The 
next layer is about 10 inches of very dark grayish- 
brown, firm, flaggy silty clay loam. It is underlain by 
limestone, 

Sogn soils have very low available water capacity, 
medium natural fertility, and moderate permeability. 
In many areas the limestone is fractured, and roots 
can grow in the cracks. 

These soils are suited to woodland. Some areas are 
cleared of timber and planted to tame grass. 

Representative profile of Sogn silty clay loam in an 
area of Gosport-Sogn complex in timber, 450 feet west 
and 1,400 feet north of southeast corner of sec. 15, T. 
128., R. 22 E., Leavenworth County: 

A1l—0 to 6 inches, very dark brown (1OYR 2/2) silty clay loam, 
very dark grayish brown (10YR 3/2) dry; strong, very 
fine and fine, subangular blocky structure; firm, 
hard; plentiful fine and medium roots; few worm 
casts; few limestone fragments; moderately alkaline; 
clear, smooth boundary. 

AC—6 to 16 inches, very dark grayish-brown (10YR 3/2) flagey 
silty clay loam, dark grayish brown (10YR 4/2) dry; 
matrix, moderate, fine and medium, subangular 
blocky structure; few medium and coarse roots; firm, 
hard; few limestone fragments; moderately alkaline; 
abrupt, smooth boundary. 

R—16 inches, limestone. 


Depth to limestone is less than 20 inches. In places the A 
horizon is silt loam. It is black to dark brown. In places there 
is no flaggy silty clay loam horizon, and the A horizon is 
underlain directly by solid limestone. These soils are slightly 
acid to moderately alkaline. 

Sogn soils are associated with Gosport, Martin, and Oska 
soils. They formed in material weathered from limestone, 
whereas, Gosport and Martin soils formed in material 
drained from shale. They are shallower than Oska soils and 
are not so brown as those soils. 


Vinland Series 


The Vinland series consists of shallow, sloping to 
strongly sloping, somewhat excessively drained soils 
on uplands. These soils formed in material weathered 
from sandstone interbedded with shale. 

In a representative profile the surface layer is 
about 11 inches of very dark grayish-brown loam. The 
subsoil is about 7 inches of yellowish-brown, friable 
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loam. The underlying material is yellowish-brown 
sandstone. : 

Vinland soils have low available water capacity and 
moderate permeability. They are medium acid or 
slightly acid in the surface layer and subsoil. Lime is 
beneficial to tame grasses. Tame grasses also respond 
well to fertilization. . 

These soils are best suited to native pasture or 
tame pasture. They are not suited to cultivated crops. 
Native grasses are big bluestem, little bluestem, 
switchgrass, and indiangrass. 

Representative profile of Vinland loam in an area 
of Vinland-Sibleyville complex, 5 to 12 percent slopes, 
in native pasture, 1,400 feet west and 1,000 feet north 
of southeast corner of sec. 2, T. 11 S&., R. 21 E., 
Leavenworth County: 

A1—0 to 11 inches, very dark grayish-brown (10YR 3/2) loam, 
grayish brown (10YR 5/2) dry; weak, fine, granular 
structure; friable, slightly hard; abundant fine and 
medium roots; common worm casts; slightly acid; 

radual, smooth boundary. 

B2—11 to 18 inches, yellowish brown (10YR 5/4) loam, light 
yellowish brown (10YR 6/4) dry, brown (10YR 4/3) 
crushed; weak, fine and medium, subangular blocky 
structure; friable, slightly hard; plentiful fine roots; 
common worm casts; medium acid; clear, smooth 
boundary. 

C—18 to 25 inches, yellowish-brown (10YR 5/4 and 5/6) 
weathered sandstone. 

Depth to weathered bedrock is less than 20 inches. The A 
horizon is very dark brown or very dark grayish-brown loam 
or fine sandy loam, but in places it is silt loam. The B horizon 
is brown or yellowish brown. It is fine sandy loam or silt loam 
in places. The C horizon is medium acid or strongly acid 
weathered sandstone interbedded with shale. 

Vinland soils are associated with Basehor, Elmont, and 
Sibleyville soils. They have a thicker, dark-colored surface 
layer than Basehor soils. They are shallower than Elmont 
and Sibleyville soils and have less clay in the B2 horizon. 


Vinland-Sibleyville complex, 5 to 12 percent 
slopes (Vs).—This mapping unit is about 45 percent 
Vinland loam and 40 percent Sibleyville loam. These 
soils have a profile similar to that described as repre- 
sentative of their series. The Vinland soil is on the 
irregularly shaped convex sides and the tops of 
ridges, and the Sibleyville soil is on the irregularly 
shaped concave sides of ridges. 

Included with this unit in mapping are areas of 
Elmont silt loam and small areas of Martin, Pawnee, 
and Shelby soils. The included soils make up about 15 
percent of the mapping unit. In places are outcrops of 
sandstone, areas of eroded Vinland and Sibleyville 
soils, and slickspots. 

Most of the acreage is used for native pasture or 
tame pasture. A few small areas of Sibleyville loam 
can be used for special crops, such as strawberries 
and other berries. Good management of native pas- 
ture and tame pasture is needed, including proper 
stocking rates and brush control. Tame pasture re- 
sponds well to fertilization. Capability unit VIe-2; not 
assigned to a woodland suitability group. 


Wabash Series 


The Wabash series consists of deep, nearly level, 
very poorly drained clayey soils on the bottom land of 
Stranger Creek. These soils formed in fine-textured 
alluvium. 

In a representative profile the surface layer is 
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about 19 inches of black silty clay (fig. 14). The subsoil 
is about 41 inches of very firm silty clay. It is very 
dark gray in the upper part and dark gray in the 
lower part. 

Wabash soils have high natural fertility, moderate 
available water capacity, and very slow permeability. 
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Figure 14,—Profile of Wabash silty clay. 
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They have slow runoff and dry slowly after rain. They 
are subject to frequent flooding. | 
These soils generally are cultivated and are best 
suited to grain sorghum and soybeans, Corn and 
small grain can be grown occasionally. Small areas 
are still wooded. Tame pasture is well suited and 
responds well to fertilization. Alfalfa will not survive 
in most years because the soil is wet and flooded. The 
native vegetation is tall prairie grass. ; 
Representative profile of Wabash silty clay in tame 
pasture, 1,300 feet east and 2,200 feet south of center 
of sec. 17, T.9 S., R. 21 E., Leavenworth County: 
Ap—0 to 6 inches, black (10YR 2/1) silty clay, very dark gray 
(10YR 3/1) dry; weak, fine, subangular blocky struc- 
ture; firm, hard; plentiful medium and fine roots; 
few worm casts; neutral; clear, smooth boundary. 
Al—6 to 19 inches, black (10YR 2/1) silty clay, dark gray 
(10YR 4/1) dry; moderate, fine, subangular blocky 
structure; very firm, very hard; few fine roots; neu- 
tral; diffuse, smooth boundary. } 
Blg—19 to 41 inches, very dark gray (10YR 3/1) silty clay, 
gray (10YR 5/1) dry; moderate, fine, subangular 
blocky structure; very firm, very hard; few fine 
roots; neutral; diffuse, smooth boundary. 
B2g—41 to 60 inches, dark-gray (10YR 4/1) silty clay, gray 
(I0YR 6/1) dry; few, fine, faint, grayish-brown (2.5Y 5/ 
2) mottles; weak, fine, subangular blocky structure; 
common very fine lime concretions; mildly alkaline. 


The solum ranges from 40 to more than 60 inches in 
thickness. The A horizon is neutral or slightly acid, and the B 
horizon is neutral or mildly alkaline. In places the A horizon 
is silty clay loam. Mottles are above a depth of 20 inches in 
places, In most places lime concretions are below a depth of 
40 inches. 

Wabash soils are associated with Bremer, Kennebec, Ona- 
wa, and Zook soils. They contain more clay than Bremer, 
Kennebec, and Zook soils and are not so well drained. They 
are clayey throughout, while Onawa soils are underlain by 
loamy material at a depth of less than 40 inches. 


Wabash silty clay (0 to 1 percent slopes) (Wa).—This 
soil is in slightly depressed backwater areas adjacent 
to uplands. Included in mapping are small areas of 
Kennebec, Martin, and Zook soils. Also included are 
wet spots, many of which hold water for long periods. 

This soil is suited to most cultivated crops and tame 
pasture. It is also suited to trees, such as cotton- 
woods. Wetness is the main limitation. 

This soil is not easy to work. It is sticky and plastic 
if tilled when wet and very hard if tilled when dry. 
Drainage, by bedding and ditches, for example, is 
needed in cultivated areas. Capability unit IIIw-1; 
woodland suitability group bw3. 


Welda Series 


The Welda series consists of deep, sloping to moder- 
ately steep, well-drained soils on uplands. These soils 
are along the Kansas River. They formed in loess. 

In a representative profile the surface layer is 
about 6 inches of very dark grayish-brown silt loam. 
The subsurface layer is about 6 inches of brown silt 
loam. The subsoil is about 36 inches of friable and 
firm silty clay loam. It is dark brown in the upper 4 
inches and reddish brown in the lower 32 inches. 
The underlying material is brown silty clay loam. 

Welda soils have medium fertility, high available 
water capacity, and moderately slow permeability. 
They are low in organic-matter content. The surface 
layer is medium acid to neutral, and the subsoil is 
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strongly acid to slightly acid. Lime is beneficial to 
most crops, especially legumes. Crops respond well to 
fertilization. 

The native vegetation is timber, chiefly oak and 
hickory. Many areas are cleared and are cultivated or 
used for tame pasture. Wheat and grain sorghum are 
the main crops. The soils are also suited to orchards. 

Representative profile of Welda silt loam, 4 to 9 
percent slopes, in timber, 700 feet west and 200 feet 
north of center of sec. 18, T. 12 S., R. 22 E., about 2 
miles east of Linwood, Leavenworth County: 


Al—0 to 6 inches, very dark grayish-brown (LOYR 3/2) silt 
loam, grayish brown (10YR 5/2) dry; weak, fine, 
granular structure; very friable, soft; plentiful fine 
and medium roots; common worm casts; few worm 
channels; neutral; clear, smooth boundary. 

A2—6 to 12 inches, brown (7.5YR 4/2) silt loam, pinkish gray 
(7.5YR 6/2) dry; weak, fine, granular structure; very 
friable, slightly hard; few fine roots; few worm casts; 
slightly acid; clear, smooth boundary. 

B1—12'to 16 inches, dark-brown (7.5YR 4/4) light silty clay 
loam, brown (7.5YR 5/4) dry; weak, fine, subangular 
blocky structure; friable, hard; light-gray (10YR 7/2) 
silt coats on surfaces of peds; few fine roots; few 
worm channels; medium acid; clear, smooth bound- 


ary. 
B21t—16 to 28 inches, reddish brown (5YR 4/4) heavy silty 
clay loam, reddish brown (5YR 5/4) dry; moderate, 
fine and medium, subangular blocky structure; firm, 
hard; few fine roots; silt particles and thin clay films 
on surfaces of peds; medium acid; gradual, smooth 


boundary. 

B22t—28 to 37 inches, reddish-brown (SYR 4/4) silty clay 
loam, yellowish red (5YR 5/6) dry; weak, medium, 
subangular blocky structure; firm, hard; few fine 
and medium roots; thin clay films on surfaces of 
peds; porous; medium acid; gradual, smooth bound- 
ary. 

B3—37 to 48 inches, reddish-brown (5YR 5/4) silty clay loam, 
reddish yellow (SYR 6/6) dry; weak, coarse, blocky 
structure; firm; hard; few fine roots; medium acid; 
diffuse, smooth boundary. 

C—48 to 70 inches, brown (7.5YR 5/4) light silty elay loam, 
pink (7.5YR 7/4) dry; few, faint, fine, grayish-brown 
(1OYR 5/2) mottles; weak, coarse, prismatic struc- 
ture; friable, slightly hard; many open pores; 
strongly acid. 


The solum ranges from 40 to more than 60 inches in 
thickness. The Al horizon is 6 inches or less thick. It is very 
dark brown or very dark grayish brown. The Ap horizon is 
dark grayish-brown silt loam, but it is silty clay loam in 

laces. The B2t horizon is generally reddish brown or yellow- 
ish red. In places the matrix is dark grayish brown or brown 
and has many reddish-brown or yellowish-red mottles. 

Welda soils are associated with Armster, Gymer, Konawa, 
and Ladoga soils. They do not contain the sand and glacial 
pebbles that are typical of Armster soils, and they have more 
silt in the B2t horizon than Konawa soils. They have a 
thinner Al horizon than Gymer soils and, unlike those soils, 
have an A2 horizon. Unlike Ladoga soils, they lack the hues 
of 10YR in the B2t horizons, 


Welda silt loam, 4 to 9 percent slopes (Wc).—This 
soil is on the convex to concave sides and the tops of 
ridges. It has the profile described as representative 
of the series. Included in mapping are smail areas of 
Konawa, Gymer, and Ladoga soils. 

This soil is best suited to small grain and grain 
sorghum. Erosion is a serious hazard, but it can be 
controlled by terraces, contour farming, stubble 
mulching, and minimum tillage, or by a combination 
of those practices. Fertility can be maintained and 
the content of organic matter increased by growing 
green manure crops and legumes and by applying 
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farm manure. Stands of native timber can be im- 
proved by thinning and other management. Capabil- 
ity unit IIle-3; woodland suitability group 4ol. 

Welda silt loam, 9 to 15 percent slopes (Wd).—This 
soil has convex to concave slopes. It has a profile 
similar to that described as representative of the 
series, but the subsoil is thinner and has less clay. 
Included in mapping are small areas of Armster and 
Konawa soils. 

Much of the acreage is in native timber. Some 
areas are cleared and used for tame pasture and 
cultivated crops. In cultivated areas, erosion is a 
serious hazard, but it can be controlled by contour 
farming, stubble mulching, and minimum tillage, or 
by a combination of those practices. Tame pasture 
can be kept vigorous if fertilized and limed and good 
grazing is well managed. Stands of native timber can 
be improved by stand reduction and selective cutting. 
Capability unit [Ve-8; woodland suitability group 401. 


Zook Series 


The Zook series consists of deep, nearly level, poorly 
drained soils on the bottom land of Stranger Creek. 
These soils formed in moderately fine textured allu- 
vium. 

In a representative profile the surface layer is 
about 41 inches of silty clay loam. It is black in the 
upper part and very dark gray in the lower part. The 
subsoil is about 11 inches of mottled dark gray and 
very dark gray, firm silty clay. The underlying mate- 
ae is mottled gray and grayish-brown silty clay 
oam. 

Zook soils have high available water capacity, slow 
permeability, and high natural fertility. Crops, espe- 
cially tame grasses, respond well to fertilization. 
These soils are neutral to slightly acid throughout. 
Flooding is frequent. 

Most of the acreage is cultivated. The soils are well 
suited to corn, sorghum, soybeans, and small grain. 
They are also suited to hay and tame grasses. The 
native vegetation is tall prairie grass. 

Representative profile of Zook silty clay loam in a 
cultivated field, 2,000 feet south and 400 feet east of 
the northwest corner of sec, 28, T. 9 S., R. 21 E., 
Leavenworth County: 


Ap—0 to 7 inches, black (1OYR 2/1) silty clay loam, dark gray 
GOYR 4/1) dry; weak, granular structure; friable, 
hard; plentiful fine roots; few worm casts; neutral; 
abrupt, smooth boundary. 

A12—7 to 22 inches, black (10YR 2/1) heavy silty clay loam, 
dark gray (10YR 4/1) dry; common, fine, distinct, 
yellowish-brown (10YR 5/6) and strong-brown (7.5YR 
5/6) mottles; weak, coarse, blocky parting to weak, 
fine, subangular blocky structure; firm, hard; few 
fine roots; few worm casts; gray (10YR 5/1) dry 
coatings on ped surfaces; neutral; gradual, smooth 
boundary, 
to 41 inches, very dark gray (10YR 3/1) heavy silty 
clay loam, dark gray (10YR 4/1) dry; common, fine, 
distinct, yellowish-brown (10YR 5/6) and strong- 
brown (7.5 YR 5/6) mottles; weak, coarse, blocky part- 
ing to weak, fine, subangular blocky structure; firm, 
hard; few fine roots; silt coatings on ped surfaces; 
neutral; gradual, smooth boundary. 

Bg—41 to 52 inches, dark-gray (10YR 4/1) and very dark-gray 
(OYR 3/1) light silty clay; many, fine, distinct, yel- 
lowish-brown (10YR 5/6) and strong-brown (7.5YR 5/ 
6) mottles; weak, coarse, blocky parting to weak, fine 
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and medium, subangular blocky structure; firm, 
hard; gray (10YR 6/1) dry silt coatings on ped sur- 
faces; neutral; gradual, smooth boundary. 

Cg—52 to 76 inches, gray (1OYR 6/1) and grayish-brown (2.5Y 
5/2) silty clay loam; common, medium, distinct, yel- 
lowish-brown (10 YR 5/6) and strong-brown (7.5 YR 5/ 
6) mottles; weak, coarse, blocky structure; firm, 
hard; neutral. 


The solum ranges from 36 to 60 inches or more in thickness. 
The A horizon ranges from 24 to 48 inches in thickness and in 
places is silt loam in the upper part. The B horizon is heavy 
silty clay loam in places. Gray silt coatings on the ped 
surfaces are common in many places. 

Zook soils are associated with Bremer, Kennebec, and 
Wabash soils. They are more uniformly textured throughout 
than Bremer soils. They contain more clay throughout than 
Kennebec soils and less clay throughout than Wabash soils. 


Zook silty clay loam (0 to 1 percent slopes) (Zo).— 
This soil is on bottom land adjacent to the natural 
levee of Stranger Creek. Included in mapping are 
small areas of Kennebec and Wabash soils. 

This soil is suited to all crops grown in the county. 
It is frequently flooded. Wetness can be a limitation 
in some years. Bedding and ditches are examples of 
the drainage practices needed. Capability unit [Tw-2; 
woodland suitability group 4w2. 


Use and Management of the Soils 


The soils in Leavenworth County and in the west- 
ern part of Wyandotte County are used mainly for 
cultivated crops and pasture. This section explains 
the capability classification used by the Soil Conser- 
vation Service, tells what crops can be grown on the 
soils in the counties, and lists predicted yields of 
nonirrigated crops under high level management, It 
suggests management of the soils for woodland and 
wildlife. This section also defines the limitations of 
the soils to be considered in engineering and in town 
and country planning. 

Almost all mapping units have small areas of con- 
trasting soils or special features, such as rock out- 
crop, that affect use and management. These areas 
are identified by spot symbols on the soil map. The 
spot symbols used on the soil map of Leavenworth 
and Wyandotte Counties are shown at the back of the 
survey under “Conventional Signs.” 

The symbol for a severely eroded spot represents 
an area of 3 acres or less. Crop growth is poor in these 
areas because fertility is low and tilth is poor. Tilling 
or preparing a good seedbed in the clayey material 
exposed by erosion is difficult. 

The symbol for rock outcrop represents an area of 2 
acres or less. It is used in areas of moderately deep or 
deep soils that do not ordinarily have outcrops of 
bedrock. Rock outcrop interferes with tillage, plant- 
ing, and harvesting. It also significantly affects con- 
struction of terraces and waterways. 

The symbol for a saline spot represents an area of 2 
to 5 acres. These areas are high in soluble salts, 
which significantly affect the growth of crops. The 
soluble salts are mainly chlorides and sulfates of 
calcium, magnesium, and sodium but can include 
smaller amounts of bicarbonates and carbonates of 
the same elements. The salts named apply to both 
saline and alkali soils. 
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The symbol for a sand spot represents an area of 2 
acres or less. It is used where small spots of sand or 
loamy sand occur on the surface of soils that ordinar- 
ily have a loam or a more clayey surface layer. Sand 
spots are subject to blowing or drought. 

The symbol for a wet spot represents an area of 2 to 
5 acres. It is used where the soils are wet during a 
part of the growing season. Wetness reduces the yield 
of most crops in years of above average rainfall. In 
some years it curtails harvesting or planting. 


Crops and Pasture? 


A large acreage of the nearly level to sloping soils is 
in crops or tame pasture. The loamy and silty soils 
are suited to corn, grain and forage sorghum, soy- 
beans, alfalfa, and small grain. Corn does not grow so 
well on soils that have a clayey subsoil. The tame 
grasses commonly grown are bromegrass, fescue, and 
reed canarygrass. The legumes commonly grown are 
alfalfa, red clover, and lespedeza. 

The loamy soils on the river bottoms are well suited 
to vegetables because adequate water for irrigation is 
available. Part of the survey area is now used for 
vegetables, and the potential for expanded production 
is good, if the labor supply is adequate. Small or- 
chards are common, but again, the main reason for 
slow expansion is dependence on an adequate labor 
supply. 

Most of the soils have high natural fertility, but 
crops and tame grasses respond well to nitrogen and 
phosphorus. Some soils are low in potassium. Lime is 
beneficial to all crops, especially legumes, on all up- 
land soils. The organic-matter content is low, but can 
be increased by applying farm manure and growing 
legumes and green manure crops. In general, it is 
important to maintain tilth and the level of fertility 
in all the soils. 

Erosion is a serious hazard on the sloping soils. 
Terraces, contour farming, minimum tillage, and 
stubble mulching, or a combination of those practices 
are needed to control erosion and reduce runoff. Soil 
blowing is a hazard in spring on Eudora, Haynie, and 
Sarpy soils, but it can be controlled by minimum 
tillage and stubble mulching. 

Tame grass pasture can be kept vigorous under 
controlled and deferred grazing, brush control, and 
adequate fertilization. Native pasture responds to the 
same management, but no fertilization is necessary. 


Capability grouping 


Capability grouping shows, in a general way, the 
suitability of soils for most kinds of field crops. It is a 
practical classification based on limitations of the 
soils, the risk of damage when they are used, and the 
way they respond to treatment. The soils are classi- 
fied according to degree and kind of permanent limi- 
tation, but without consideration of major and gener- 
ally expensive landforming that would change the 
slope, depth, or other characteristics of the soils; and 
without consideration of possible, but unlikely, major 
reclamation projects. 


° EARL J. BONDY, conservation agronomist, Soil Conservation 
Service, Salina, Kansas, helped prepare this section. 
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In the capability system, all kinds of soils are 
grouped at three levels—the capability class, the 
subelass, and the unit. The eight capability classes in 
the broadest grouping are designated by Roman nu- 
merals I through VIII. In Class I are the soils that 
have few limitations, the widest range of use, and the 
least risk of damage when they are used. The soils in 
the other classes have progressively greater limita- 
tions. In Class VIII are soils and landforms so rough, 
shallow, or otherwise limited that they do not produce 
worthwhile yields of crops, forage, or wood products. 
In Leavenworth and Wyandotte Counties there are 
no Class VIII soils. — 

Capability subclasses are soils grouped within one 
class; they are designated by adding a small letter, e, 
w, 8, or c, to the class numeral, for example, Ile. The 
letter e shows that the main limitation is risk of 
erosion unless close-growing plant cover is main- 
tained; w shows that water in or on the soil interferes 
with plant growth or cultivation (in some soils the 
wetness can be partly corrected by artificial drain- 
age); s shows that the soil is limited mainly because it 
is shallow, droughty, or stony; and c, used in only 
some parts of the United States, but not in Leaven- 
worth and Wyandotte Counties, shows that the chief 
limitation is climate that is too cold or too dry. ; 

In Class I there are no subclasses, because the soils 
of this class have few limitations. 

Class V can contain, at the most, only the sub- 
classes indicated by w, s, and c, because the soils in 
Class V are subject to little or no erosion, though they 
have other limitations that restrict their use largely 
to pasture or range, woodland, wildlife, or recreation. 

Capability units are soil groups within the sub- 
classes. The soils in one capability unit are enough 
alike to be suited to the same crops and pasture 
plants, to require similar management, and to have 
similar productivity and other responses to manage- 
ment. Thus, the capability unit is a convenient group- 
ing for making many statements about management 
of soils. Capability units are generally designated by 
adding an Arabic numeral to the subclass symbol, for 
example, IIe-1 or IIIw-2. Thus, in one symbol, the 
Roman numeral designates the capability class, or 
degree of limitation; the small letter indicates the 
subelass, or kind of limitation, as defined in the 
foregoing paragraph; and the Arabic numeral specifi- 
cally identifies the capability unit within each sub- 
class. 


Capability unit numbers generally are assigned 
locally, but they are a part of a statewide system. The 
capability classes, subclasses, and units in the capa- 
bility system in Leavenworth and Wyandotte Coun- 
ties are described in the list that follows. Suggestions 
for use and management of the soils are given in the 
section Descriptions of the Soils. The unit designation 
is given in the Guide to Mapping Units. For a com- 
plete explanation of the capability classification, see 
Agriculture Handbook No. 210, Land Capability Clas- 
sification (13). 


Class I. Soils have few limitations that restrict their 
use. 
Unit I-1. Deep, nearly level, well-drained silt 
loams on low terraces. 
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Class II. Soils have moderate limitations that reduce 
the choice of plants or require moderate conserva- 
tion practices. 

Subclass IIe. Soils subject to moderate erosion 
unless protected. 

Unit IIe-1. Deep, gently sloping, moderately 
well drained and well drained loams, silt 
loams, and silty clay loams on uplands. 

Unit Ile-2. Deep, gently sloping, moderately 
well drained and somewhat poorly drained 
clay loams and silty clay loams on up- 
lands. 


Subclass IIw. Soils moderately limited by excess 
water. 

Unit Ilw-l. Deep, nearly level, somewhat 
poorly drained silty clay loams on terraces 
and high bottom land. 

Unit IIlw-2. Deep, nearly level, moderately 
well drained to poorly drained, frequently 
flooded silt loams and silty clay loams on 
flood plains. 

Subclass IIs. Soils moderately limited by very 
slow permeability. 

Unit IIs-1. Deep, nearly level, somewhat 
poorly drained silty clay loams on uplands. 

Class III. Soils have severe limitations that reduce 
the choice of plants or require special conservation 
practices, or both. 

Subclass IIIe. Soils subject to severe erosion if 
cultivated and not protected. 

Unit Ille-1. Deep, gently sloping and sloping, 
well drained and moderately well drained 
loams, silt loams, and silty clay loams on 
uplands. 

Unit IIle-2. Deep, gently sloping and sloping, 
moderately well drained and somewhat 
poorly drained clay loams and silty clay 
loams on uplands. 

Unit IIIe-3. Deep, gently sloping and sloping, 
well-drained loams and silt loams that 
have a thin surface layer; on uplands. 

Unit IIle-4. Deep, gently sloping and sloping, 
well-drained fine sandy loams on uplands. 

Unit IlIe-5. Moderately deep, gently sloping 
and sloping silty clay loams underlain by 
limestone and shale; on uplands. 


Subclass IlIw. Soils severely limited for cultiva- 
tion by excess water. 

Unit IlIw-1. Deep, very poorly drained, fre- 

quently flooded silty clays on flood plains. 

Unit I] 1w-2. Deep, nearly level to undulating, 

well drained and excessively drained fine 

sandy loams and silt loams on flood plains. 


Class IV. Soils have very severe limitations that 
reduce the choice of plants or require very careful 
management, or both. 

Subclass IVe. Soils subject to very severe erosion 
if cultivated and not protected. 

Unit IVe-1. Deep, sloping and moderately 
steep, well drained and moderately well 
drained loams and silt loams on uplands. 

Unit IVe-2. Deep, sloping and moderately 
steep, moderately well drained silty clay 
loams on uplands. 
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Unit IVe-8. Deep, sloping and moderately 
steep, well drained and moderately well 
drained loams and silt loams that have a 
thin surface layer; on uplands. 

Unit I[Ve-+4. Deep, sloping and moderately 
steep, moderately well drained clay loams 
and silty clay loams on uplands. 

Unit IVe-5. Deep, sloping to moderately 
steep, well-drained silt loams on uplands. 

Unit IVe-6. Moderately deep, sloping, well- 
drained loams underlain by sandstone and 
sandy shale; on uplands. 

Class V. Soils are subject to little or no erosion but 
have other limitations, impractical to remove, that 
limit their use largely to pasture or range, wood- 
land, or wildlife food and cover. (No Class V soils in 
Leavenworth and Wyandotte Counties.) 

Class VI. Soils have severe limitations that make 
them generally unsuitable for cultivation and limit 
their use largely to pasture or range, woodland, or 
wildlife food and cover. 

Subclass Vie. Soils severely limited, chiefly by 
risk of erosion, unless protective cover is main- 
tained. 

Unit VlIe-1. Deep, moderately steep, well- 
drained fine sandy loams and silt loams on 
uplands. 

Unit Vle-2. Shallow and moderately deep, 
sloping and moderately steep, well 
drained and somewhat excessively 
drained loams underlain by sandstone and 
sandy shale; on uplands. 

Subclass VIw. Soils very severely limited for cul- 
tivation by excess water. 

Unit VIw-1. Deep, nearly level, well-drained 
loams and silt loams and deep, entrenched 
channels on flood plains. 

Class VII. Soils have very severe limitations that 
make them unsuitable for cultivation and restrict 
their use largely to range, woodland, or wildlife food 
and cover. 

Subclass VIIe. Soils very severely limited, chiefly 
by risk of erosion, unless protective cover is 
maintained. 

Unit VIle-1. Deep, moderately deep, and 
shallow, moderately steep and steep, well 
drained, moderately well drained, and 
somewhat excessively drained silt loams 
and silty clay loams on uplands. 

Class VIII. Soils and landforms have limitations that 
preclude their use for commercial crop production 
and restrict their use to recreation, wildlife food 
and cover, water supply, or esthetic purposes. (No 
Class VIII soils in Leavenworth and Wyandotte 
Counties.) 


Predicted yields 


The predicted average yields per acre that can be 
expected for the principal crops grown in the counties 
are shown in table 2. The yields do not apply to any 
specific field in any particular year. They indicate 
what can be expected as an average yield over a 
period of years. The estimates in the table were based 
on information obtained from local farmers, various 
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TABLE 2.—Predicted average yields per acre for principal nonirrigated crops under high-level management 


[Only arable soils are listed] 


: Grain | Tame 
Soil Corn | sorghum Soybeans Alfalfa pasture 
Bu Bu Bu Tons AUM' 
Armster loam, 3 to 8 percent slopes) ____.----_------ 75 75 36 3.2 5.5 
Armster loam, 8 to 12 percent slopes ______._- 65 70 32 3.0 5.0 
Bremer silty clay loam ________-_-- ee 90 100 44 4.8 6.5 
Elmont silt loam, 3 to 7 percent slopes _____ 80 90 36 3.6 6.0 
Elmont silt loam, 7 to 12 pereent slopes 70 80 34 3.4 5.5 
Eudora complex, overwash ___._____-____--- 100 100 42 5.0 6.0 
Grundy silty clay loam, 1 to 3 percent slopes __ 85 90 38 3.8 6.0 
Grundy silty clay loam, 3 to 7 percent slopes ___ 75 80 36 3.6 6.0 
Gymer silt loam, 3 to 7 percent slopes ____.__ 75 85 38 3.8 6.5 
Haig silty clay loam 60 70 34 3.4 5.0 
Haynie silt loam = ____--____ eee 95 95 40 4.5 5.5 
Judson silt loam ___--.-___-_ eee eee 110 110 46 5.0 7.0 
Kennebec silt loam = _______ eee 90 90 36 4.0 6.0 
Knox silt loam, 7 to 12 percent slopes) _________-_.-_____- 75 5 82 3.4 6.0 
Knox silty clay loam, 7 to 12 percent slopes, eroded = ____ 70 70 30 3.2 5.5 
Konawa fine sandy loam, 3 to 8 percent slopes ________-- 65 75 26 3.0 5.0 
Ladoga silt loam, 4 to 7 percent slopes ______._________-- 90 95 38 3.6 5.5 
Marshall silt loam, 1 to 4 percent slopes _.____--.-..._-- 100 100 42 4.0 6.5 
Marshall silt loam, 4 to 9 percent slopes ___..___________ 95 100 40 3.8 6.5 
Marshall silt loam, 9 to 15 percent slopes _______.--.--- 90 95 38 3.6 6.0 
Martin silty clay loam, 4 to 7 percent slopes -______-__-- 75 85 36 3.6 6.0 
Martin silty clay loam, 7 to 12 percent slopes __________ _l 70 75 34 3.4 5.5 
Onawa silty clay loam _________-_-.._-_____--------------- 85 90 40 4.4 6.0 
Onawa soils, overwash  ____.__-- ee 90 95 42 5.0 6.5 
Oska silty clay loam, 3 to 8 percent slopes _______-_----- 65 TF 34 3.4 5.5 
Pawnee clay loam, 1 to 4 percent slopes ______-_______-- 70 80 36 3.6 5.5 
Pawnee clay loam, 4 to 8 percent slopes ___..__-_-_-___-- ra 65 75 34 3.4 5.5 
Pawnee clay loam, 4 to 8 percent slopes, eroded _______- 45 5b 25 2.5 4.5 
Sarpy-Haynie complex 9 ____-__.________---------------- 60 65 26 4.0 4.5 
Sharpsburg silty clay loam, 1 to 4 percent slopes _____.-_ a 100 100 40 4.0 6.5 
Sharpsburg silty clay loam, 4 to 8 percent slopes ________ =a 95 95 38 3.8 6.5 
Shelby loam, 'l to 4 percent slopes ___...-____________--- ea 90 95 38 3.8 6.0 
Shelby loam, 4 to 8 percent slopes __.__._-_-_------------ 85 90 36 3.6 6.0 
Shelby loam, 8 to 12 pereent slopes ________-________--- 75 85 34 3.4 5.5 
Shelby-Pawnee complex, 4 to 8 percent slopes ________-_ 75 85 34 3.6 6.0 
Shelby-Pawnee complex, 4 to 8 percent slopes, eroded __ 7 60 75 30 2.2 5.0 
Sibleyville loam, 4 to 8 percent slopes 60 70 28 3.0 5.0 
Wabash silty clay _____.-_-----.-----__ oe. 70 15 82 3.0 5.0 
Welda silt loam, 4 to 9 percent slopes 715 80 35 3.2 5.5 
Welda silt loam, 9 to 15 percent slopes 65 65 28 3.0 5.0 
Zook silty clay loam ______.__-_--__---- ee eee 85 90 32 3.0 6.0 


' Animal-unit-months is the number of months in I year that 1 acre will support one cow, steer, or horse; five hogs; or seven sheep or 


goats without injury to the pasture. 


agricultural agencies, demonstration plots, and re- 
search data. 

Only the soils commonly used for crops are listed in 
table 2. The yields predicted are for a high level of 
management. Under high level management— 


Crop varieties are suited to the area. 
Seeding rates and methods of planting and 
harvesting are suitable and timely. 

Control of weeds, diseases, and insects is ade- 
quate and timely. 

4, Tillage is timely. 

5. The amount and kind of fertilizer are based 
6 


re BO 


on soil tests. 

Terraces, contour farming, and grassed 
waterways conserve moisture and control 
runoff. 

7. Selected cropping systems and crop residue 
management control water erosion and soil 
blowing and keep the soil in good physical 
condition. 


Woodland 


The soils of Leavenworth and Wyandotte Counties 
that have potential for producing woodland have 
been classified in woodland suitability groups to as- 
sist landowners in planning the use of their soils for 
wood crops. Each group is made up of soils that are 
suited to the same kinds of trees, need approximately 
the same kind of management under similar vegeta- 
tion, and have about the same potential productivity. 

Each woodland group is identified by a three-part 
symbol, such as 301, 4w2, or 5r2. The first part of the 
symbol, always a number, indicates relative potential 
productivity of the soils in the group: 1 indicates very 
high; 2 indicates high; 3 indicates moderately high; 4 
indicates moderate; and 5 indicates low. These rat- 
ings are based on field determinations of average site 
index. Site index is the height, in feet, that the 
dominant trees of a given species, on a specified kind 
of soil, reach in a natural, unmanaged stand in a 
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TABLE 3. —Wood crops and 
[The species in italics in the column “Important 
Potential productivity 
Trees suitable 
Woodland suitability group and map symbols Site for planting 
Important trees index 
range 
Group 201: 

Deep, well-drained loamy soils on bottom land; rarely flooded; | Eastern cottonwood _--_-__ 100-105 | Black walnut, eastern cot- 
high to very high available water capacity; moderate | American sycamore ______ 95-100 tonwood, green ash. 
productivity. Black walnut _..------._- 70-80 

Eu, Hy, Ju. Green ash __---_----- eee f Le 
Grotp 3w2: 
oderately well drained loamy soils on bottom land; flooded | White oak -__...---------- 60-70 | Black walnut, eastern cot4 
frequently; high available water capacity; moderate pro- | Bur oak 60-70 tonwood, green ash, 
ductivity. Black walnut __--_---_-_- 70-80 hackberry. 
Aa, Ke. Eastern cottonwood ____..{ 9 _____ 
Group 4o1: 

Deen well drained and moderately well drained soils on | Black oak _.___-.--------- 55-65 Black walnut, green ash, 
uplands; surface layer of silt loam, loam, and fine sandy | White oak _.___-_--__-_-.- 50-60 hackberry, red oak. 
loam; subsoil of silty clay loam and clay loam; high availa- | Black walnut _______._--- 60-70 
ble water capacity; moderately low productivity. American basswood ___--.} — __--. 

Ac, Ad, Ae, Kh, Km, Ko, La, We, Wd. 
Group 4r2: 

Deep, strongly sloping, moderately steep, and steep, well- | Black oak _____--_-------- 55-65 | Hackberry, greenash ___ 
drained loamy soils on uplands; subsoil of clay loam and | White oak ___..-__-__..--~ 50-60 
silty clay loam; low to medium fertility; high available | Shagbark hickory ------.]| © -_--- 
water capacity; low to moderately low productivity. 

Kk, Kn, Kw. 
Group 4s2: 

Deen. well-drained and excessively drained sandy and loamy | Eastern cottonwood _----- 75-85 | Cottonwood _______.____.] 
soils on bottom land; subject to flooding; low and medium | American sycamore _-----| 9 _---- 
fertility; low to high available water capacity; moderately | Bur oak ___--_____-_.----- 50-60 
low productivity. 

a. 
Group 4w2: | 

Deep, somewhat poorly drained to poorly drained soils on {| Eastern cottonwood _.---- 75-85 Cottonwood, greenash _ 
bottom land and low terraces; bottom land subject to | American sycamore _____.| 9 _____ 
flooding; surface layer of silty clay loam; slow permeabil- | Bur oak _....-_______..--- 50-60 
ity; slow runoff; moderately low productivity. 

Br, On, Oo, Zo. 
Group 5d2: 

Shallow and moderately deep, sloping to steep, moderately | White oak ---------------- 40-50 Hackberry, green ash __| 
well drained, well drained, and somewhat excessively | Black oak ______ 45-55 
drained loamy soils on uplands; low or medium fertility; | Black walnut 45-55 
low and very low available water capacity; low productiv- 
ity. 

Ba, Ge, Gs. 
Group 5w3: 

Deep, nearly level, very poorly drained soils on bottom land; | Hastern cottonwood -_---- 70-75 | Eastern cottonwood = ___ 
subject to flooding; slow runoff; very slow permeability; IN OAR oc nme 60-65 
low productivity. American sycamore ___---|  — ____- 

Wa. 


stated number of years. For the merchantable hard- 
woods and softwoods in the counties, the site index is 
the height reached in 50 years, except for cottonwood, 
which is based on the height reached in 30 years. 
The five ratings are based on field determination of 
the average site index of an indicator forest type or 
species. Site indexes are based on recognized site 
index curves for upland oaks (9) and cottonwood (5). 
The second part of the symbol identifying a wood- 
land group is a small letter. This letter indicates an 
important soil property that imposes a slight to se- 
vere hazard or limitation in managing the soils of the 
group for wood crops. A letter c shows that the main 
limitation is the kind or amount of clay in the upper 
part of the soils; o shows that the soils have few 
limitations that restrict their use for trees; r shows 
that the main limitation is steep slopes; s shows that 


the soils are sandy and dry, have little or no differ- 
ence in texture between surface layer and subsoil, 
have low available water capacity, and generally 
have a low supply of plant nutrients; w shows that 
water in or on the soil, either seasonally or year 
round, is the chief limitation; d shows that the main 
limitation is a restricted rooting depth, because the 
soil is shallow over rock or shale. 

The third part of the symbol indicates the degree of 
hazard or limitation. The numeral / indicates no 
limitation or only a slight limitation. The numeral 2 
indicates one or more moderate limitations. The nu- 
meral 3 indicates one or more severe limitations. The 
numeral 0 indicates that the soils are not suitable for 
producing timber commercially. 

The hazards or limitations that affect management 
of soils for woodland in Leavenworth and Wyandotte 
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trees” is the indicator forest type or species] 


41 


| | YT 
Seedling mortality Plant competition Peet Erosion hazard Windthrow hazard 
Slight 000-2 Slight: 22s. sss022 522-2541 Slight ___----_---- Slight, 2.22 bio i Slight 
Moderate: flooding ---| Severe: vines and weed | Slight __..------_-______ Slight. 2oss--.2c.s2s.- Slight. 
trees. 
Slight: periodically Slight -2 2-2-2 Slight: restricted during] Slight: erosion control Slight: care needed in 
droughty. wet periods. needed along roads. opening dense stands. 
Slight: periodically Slight __.-----_--_____] Moderate ___-___-_______ Slight: erosion control Slight. 
droughty. needed along reads. 
Moderate: flooding; pe- | Slight ______-__--______ Moderate: sandy tex- BURN ncecceneseekse wks Moderate. 
riodically droughty. ture. 
Moderate: flooding -..}| Moderate: vines and Moderate: soil compacts| Slight ______.___.-_____ Slight. 
weed trees. when wet. 
Moderate: periodically | Slight _______.__.._____] Moderate ______.___-__ Slight: erosion control Slight to moderate. 
droughty. needed along roads. 
Moderate ______________ Moderate _________.____J Severe: very poorly Slight. --u2 ooo nonce. Moderate. 
drained. 
hoe he 


Counties are windthrow hazard, erosion hazard, 
equipment limitations, seedling mortality, and plant 
competition. 

The woodland suitability groups of Leavenworth 
and Wyandotte Counties are briefly described in table 
3. The hazards of windthrow and erosion, the equip- 
ment limitation, seedling mortality, and the risk of 
competition from undesirable plants are expressed as 
slight, moderate, or severe. 

Windthrow hazard measures the effect of the soils 
on root development and the ability of the soil to hold 
trees firmly. The hazard is slight if the root zone is 
more than 20 inches deep and the tree withstands 
most wind; the hazard is moderate if the root zone is 
10 to 20 inches deep and some trees are blown down 
during periods of excessive soil wetness and strong 
wind; it is severe if the root zone is léss than 10 inches 


deep and trees will not stand alone in strong wind. 

Erosion hazard refers to the potential hazard of 
loss of soil in woodland. The hazard is slight if the 
expected loss of soil is small; moderate if some loss is 
expected and care is needed during logging and con- 
struction to reduce loss of soil; severe if special meth- 
ods of operation are necessary for preventing exces- 
sive loss of soil. In Leavenworth and Wyandotte 
Counties only the steep soils are subject to severe 
erosion. 

Equipment limitation is based on soil characteris- 
tics that restrict or prohibit the use of equipment 
commonly used in tending and harvesting the trees. 
In Leavenworth and Wyandotte Counties the most 
limiting are drainage, depth to water table, slope, and 
texture of the surface layer. In rating the equipment 
limitation, slight indicates no restriction in the kind of 
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Figure 15.—Native stands of timber on Welda and Ladoga silt loams. 


equipment or in the time of year it is used; moderate 
indicates that use of equipment is restricted for less 
than 3 months of the year; and severe indicates that 
special equipment is needed and its use is restricted 
for more than 8 months of the year. 

Seedling mortality refers: to the expected degree of 
mortality of planted seedlings as influenced by kinds 
of soil when plant competition is not a limiting factor. 
Considered in the ratings are depth to the water 
table, hazard of flooding, drainage, soil depth and 
structure, and degree of erosion. Normal rainfall, 
good planting stock, and proper planting are as- 
sumed. A rating of slight indicates an expected loss of 
less than 25 percent of the planted seedlings; moder- 
ate, a loss of 25 to 50 percent of the seedlings; and 
severe, a loss of more than 50 percent of the seedlings. 
Special preparation of the site is needed before plant- 
ing on soils rated severe and for most soils rated 
moderate. 

Plant competition is based on the degree to which 
unwanted plants invade openings in the tree canopy. 


Considered in the ratings are available water capac- 
ity, fertility, drainage, and degree of erosion. A rating 
of slight indicates that competition from other plants 
is not a problem; moderate, that plant competition 
delays development of fully stocked stands of desira- 
ble trees; and severe, that plant competition prevents 
establishment of a desirable stand unless intensive 
site preparation and such practices as weeding are 
used to control undesirable plants. 

Table 3 shows the woodland suitability groups, the 
management limitations to be considered, and some 
of the preferred timber species and their average site 
indexes. Figure 15 shows a typical wooded area on 
Welda and Ladoga soils. 


Wildlife 


The kinds and numbers of wildlife are determined 
by climate, soils, and land use. Of these factors the 
land use is most subject to change. If land use is 
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TABLE 4.—Potential of the soils for kinds of wildlife 


Soil series and map symbols 


Kinds of wildlife 


Wetland 


Openland Woodland 
Alluvial land: Aa _________ eee e---------] Fair 222 2222-2 __ Good. 
Armster: Ac, Ad,Ae ______-_.-.________________________-____..] Good __.-- Very poor. 
ear eer ed Very poor. 
Good. 
Very poor. 
Poor. 
Very poor. 
Poor. 
Very poor. 
alr. 
Hy nce ee | Good 22222 -c ole Poor 
Judson: Ju. 20.0. 022 eee ------------]| Good _ 2 Ll Lee Poor 
Kennebec: Ke ____________-_______-----------_--_-------------| Good 1.2.1 _.. Fair. 
Knox: Kh, Kk, Km, Kn Good to poor _____ Very poor. 
Konawa: Ko, Kw ______.-.-- Fair .._-_oo oe. Very poor. 
Ladoga: La ______ oo ieee -_-------e-e--------| Good _2 ie Very poor. 
Marshall: Mb,Mc,Md ___.-..------------ | Good 888 Poor to very poor. 
Martin: Mn,Mr,Ms  __....-_....-----------.-.---_..-----__-.| Good to fair _________ J] Very poor. 
Onawa: On,Oo0 _________-__ eee eeeee-eeee--e--4 Good _2_ oe Good. 
Oska: Os _____---___-________- Very poor 
Pawnee: Pb, Pc, Pe _________ Poor. 
SAUDV i 380 mi eG ae ee cae ngewe eo ees) POOR edu cboeaueces Very poor. 
For Haynie part of Sa, see Haynie series. 
Sharpsburg: Sb,Se  ___._-_ 2 ee e-e--------------} Good _______________--.} Good _ 222-2 Poor 
Shelby: Se, Sh, Sm, Sp,Ss _________-_.-.-- | Good _____________-____ |} Good ______ eee Poor 
For Pawnee part of Sp and Ss, see Pawnee series. 
Sibleyville: Sy Very poor. 
Sogn _______/___._. Very poor. 
Ma 
Vinland: Vs ____________.. eee Very poor. 
For Sibleyville part of Vs, see Sibleyville series. 
Wabash: Wa Good. 


Very poor. 
Good. 


changed, the wildlife in the area is also likely to 
change. 

Wildlife is classified as openland, woodland, and 
wetland. 

Openland wildlife normally inhabits cropland, pas- 
tures, meadows, and odd fields of herbaceous vegeta- 
tion. Examples are pheasant, quail, meadow lark, cot- 
tontail rabbit, coyote, and badger. 

Woodland wildlife inhabits wooded areas of trees 
and shrubs. The more common kinds are the white- 
tailed deer, squirrel, raccoon, gray fox, woodpeckers, 
and thrushes. 

Wetland wildlife inhabits ponds, marshes, rivers, 
streams, and swamps. Examples are ducks, herons, 
rails, kingfishers, shore birds, beaver, mink, and 
muskrat. 

The suitability of each soil in Leavenworth and 
Wyandotte Counties for producing food and cover for 
the various kinds of wildlife is rated in table 4. The 
levels of suitability are expressed as good, fair, poor, 
and very poor. 

A rating of good indicates few or no limitations, 
ae can be easily improved, maintained, or cre- 
ated. 

A rating of fair indicates moderate limitations. 
Habitat can be improved, maintained, or created only 
with some difficulty and expense, and fairly frequent 
oe can be required to ensure satisfactory re- 
sults. 


A rating of poor indicates severe limitations. Habi- 
tat can be difficult and expensive to improve, main- 
tain, or create, and management can be difficult and 
expensive and results unpredictable. 

A rating of very poor indicates that habitat is 
generally impractical to improve, maintain, or create 
and unsatisfactory results are probable. 

The soils of Leavenworth and Wyandotte Counties 
provide suitable habitat for many kinds of animals 
and birds. The densities of all wildlife species de- 
crease in the highly developed areas of the counties. 
The section “General Soil Map” tells something about 
the landscape and the soils in each association. The 
general soil map at the back of this publication shows 
the location of each association in the two counties. 
Information on individual soils can be found in the 
section “Descriptions of the Soils.” 

The most important game bird in the survey area is 
the bobwhite (quail). The average density of bobwhite 
on the Kennebec-Bremer-Wabash and the Onawa- 
Haynie-Eudora associations is one bird for every 2 
acres. Pheasants are scarce and scattered throughout 
the counties. The mourning dove, a popular game 
bird in Kansas, is moderately abundant in both coun- 
ties. It depends heavily on seeds as a source of food, 
chiefly herbaceous habitat and small grain crops. 
Numerous farm ponds in both counties provide the 
water needs. The ponds are also used by migrating 
waterfowl. 
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TABLE 5.—Degree and kind of limitation for recreational facilities 


Soil series and map 


Picnic areas 


Paths and trails 


symbols Camp areas Playgrounds 
Alluvial land: Aa 22. -____-) Severe: flooding ______| Severe: flooding ______ Severe: flooding __---. Severe: flooding. 
Armster: Ac, Ad, Ae ______ Moderate: moderately Slight if slope is 3 to 8 Moderate if slope is less Slight. 
slow permeability; percent, moderate if than 6 percent, severe 
slope is more than 8 more than 8 percent. if more than 6 percent; 
percent in places. moderately slow 
permeability. 
Basehor: Ba __..._________ Moderate if slope is 8 to Moderate if slope is 8 to Severe: slope; bedrock Slight. 
15 percent, severe if 15 percent, severe if within a depth of 20 
more than 15 percent. more than 15 percent. inches. 
Bremer: Bro _.---_________ Moderate: wet; slow Moderate: wet ________ Moderate: wet; slow Moderate: wet. 
permeability. permeability, 
Elmont: Ee, Ed 2.200222. Moderate: moderately Slight if slope is 3 to 8 Moderate if slope is 2 to 6 | Slight. 
slow permeability; percent, moderate if percent, severe if more 
slope is more than 8 more than 8 percent. than 6 percent; moder- 
percent in places. ately slow permeabil- 
ity. 
Eudora: Eu _.----._------ Slight if protected from Slight if protected from Slight if protected from Slight. 


Gosport: Ge, Gs 
For Sogn part of Gs, see 
Sogn series, 


Grundy: Gt, Gu 


Haynie: Hy ____-_.----_.- 


Judson: Ju 
Kennebec: 


Ke 


Konawa: Ko, Kw 


Ladoga: 


Marshall: ee 


Mb, Mc, Md 


Martin: Mn, Mr, Ms 


Onawa: On, Oo 


Oska: Os 


Pawnee: Pb, Pc, Pe 


flooding, severe if sub- 

ject to flooding. 
Severe: very slow 

permeability. 


Moderate: wet; slow per- 
meability; silty clay 
loam surface layer. 


Moderate: moderately 
slow permeability. 


Severe: slow permeabil- 
ity. 

Slight if protected from 
flooding, severe if sub- 
ject to flooding. 
flooding 

Moderate if slope is 8 to 
15 percent, severe if 
more than 15 percent. 


Moderate if slope is 8 to 
15 percent, severe if 
more than 15 percent. 

Moderate: moderately 
slow permeability. 


Slight if slope is less than 
8 percent, moderate if 8 
to 15 percent. 

Moderate if slope is 8 to 
15 percent; wet; slow 
permeability; silty clay 
loam surface layer. 


Severe: wet; slow 
permeability; silty clay 
loam surface layer; 
flooding. 

Moderate: slow permea- 
bility; silty clay loam 
surface layer. 


Moderate: wet; slow 
permeability; clay loam 
surface layer. 


flooding, moderate if 
subject to flooding. 
Moderate if slope is 8 to 
15 percent, severe if 
more than 15 percent. 


Moderate: wet; silty clay 
loam surface layer. 


Slight 


Moderate: wet --.__-_- 
Slight if protected from 
flooding, moderate if 
subject to flooding. 
MENG ees oes oa 
Moderate: flooding ____ 
Moderate if slope is 8 to 
15 percent, severe if 
more than 15 percent. 


Moderate if slope is 8 to 
15 percent, severe if 
more than 15 percent. 

Slight 


Slight if slope is less than 
8 percent, moderate if 8 
to 15 percent. 

Moderate if slope is 8 to 
15 percent; wet; silty 
clay loam surface 
layer. 


Moderate: wet; silty clay 
loam surface layer; 
flooding. 


Moderate: silty clay 
loam surface layer. 


Moderate: wet; clay 
loam surface layer. 


flooding, moderate if 

subject to flooding. 
Severe: very slow 

permeability; slope. 


Moderate if slope is less 
than 6 percent, severe 
if more than 6 percent; 
wet; slow permeability; 
silty clay loam surface 
layer. : 

Moderate if slope is 2 to 6 
percent, severe if more 
than 6 percent; moder- 
ately slow permeabil- 


ity. 
Severe: very slow 
permeability. 


Slight if protected from 
flooding, moderate if 
subject to flooding. 


Slight, ...--.-..s-c-22-2- 
Moderate: flooding ___- 
Severe: slope .__..____- 


Moderate if slope is 3 to 6 
percent, severe if more 
than 6 percent. 

Moderate if slope is 2 to 6 
percent, severe if more 
than 6 percent. 

Moderate if slope is 2 to 6 
percent, severe if more 
than 6 percent. 

Moderate if slope is 2 to 6 
percent, severe if more 
than 6 percent; wet; 
slow permeability; silty 
clay loam surface 
layer. 

Moderate: wet; slow 
permeability; silty clay 
foam surface layer; 
flooding. 

Moderate if slope is 2 to 6 


percent, severe if more’ 


than 6 percent; slow 
permeability; silty clay 
loam surface layer; 
bedrock within depth of 
40 inches. 

Moderate if slope is 2 to 6 
percent, severe if more 
than 6 percent; wet; 
slow permeability; clay 
loam surface layer. 


Slight if slope is less 
than 15 percent, mod- 
erate if more than 15 
percent. 

Moderate: wet; silty 
clay loam surface 
layer. 


Slight. 

Moderate: wet. 
Slight. 

Slight. 

Moderate: flooding, 


Moderate if slope is 15 
to 25 percent, severe 
if more than 25 per- 
cent. 

Moderate: slope is 
more than 15 percent 
in places. 

Slight. 


Slight. 


Moderate: silty clay 
loam surface layer. 


Moderate: wet; silty 
clay loam surface 
layer. 


Moderate: silty clay 
loam surface layer. 


Moderate: clay loam 
surface layer. 
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TABLE 5.—Degree and kind of limitation for recreational facilities—Continued 


oe yeaa y en Camp areas Picnic areas Playgrounds Paths and trails 
tidewud Seceaeeees Severe: flooding - __-.| Moderate: flooding ____]| Moderate: flooding -._| Slight. 
For Haynie part, see 7 
Haynie series. : 
Sharpsburg: Sb,Se  ______ Moderate: moderately Moderate: silty clay Moderate if slope is 2 to 6| Moderate: silty clay 
slow permeability; silty loam surface layer. percent, severe if more loam surface layer. 
clay loam surface than 6 percent; moder- 
layer. ately slow permeabil- 
ity; silty clay loam sur- 
face layer. 
Shelby: Se, Sh, Sm, Sp, Ss. | Moderate: moderately Slight if slope is less than | Moderate if slope is 2 to 6} Slight. 
For Pawnee parts of Sp slow permeability. 8 percent, moderate if percent, severe if more 
and Ss, see Pawnee more than 8 percent. than 6 percent; moder- 
series. ately slow permeabil- 
ity. 
Sibleyville: Sy ___________- Slight if slope is less than] Slight if slope is less than | Moderate if slope is 2 to 6] Slight. 
8 percent, moderate if 8 percent, moderate if percent, severe if more 
more than 8 percent. more than 8 percent. than 6 percent; depth 
to bedrock. ' 
NOBEL, See se ee sot nls h Severe: rockiness _.___- Severe: rockiness _..._- Severe: rockiness _____- Severe: rockiness. 
Mapped only with Gos- 
port soils. . 
Vinland: Vs) -._______---_- Moderate if slope is 5 to Moderate if slope is 5 to Severe: slope; depth to Slight. 
For Sibleyville part, see} 12 percent. 12 percent. bedrock. 
Sibleyville series. : 
Wabash: Wa __.._-------.- Severe: wet; very slow Severe: wet; silty clay Severe: wet; very slow Severe: wet; silty clay 
permeability; silty clay surface layer. permeability; silty clay surface layer. 
surface layer; flooding. surface layer. 

Welda: We, Wd _______----- Moderate if slope is 8to | Slight if slope is less than | Moderate if slope is 2 to 6| Slight. 

15 percent; moderately 8 percent, moderate if 8 percent, severe if more 

slow permeability. to 15 percent. than 6 percent; moder- 
ately slow permeabil- 
ity. 

BOOK! LO) coor ee seid Severe: flooding  _____. Moderate: wet; flooding;| Moderate: wet; permea-| Moderate: wet; flood- 
silty clay loam surface bility; flooding; silty ing; silty clay loam 
layer. clay loam surface surface layer. 

layer. 


The Leavenworth County State Lake in the Gos- 
port-Sogn association and the Wyandotte County 
State Lake in the Knox-Ladoga soil association pro- 
vide large numbers of game fish and are developed 
for such recreational activities as picnicking, camp- 
ing, sightseeing, and fishing. Good fishing is also 
provided by the numerous private water impound- 
ments and the rivers and streams in both counties. 

The main game fish are bass, bluegill, and channel 
catfish; all are available from the State fish hatcher- 
ies for stocking new and renovated ponds. Crappie, 
bullhead, and carp provide additional fishing in the 
rivers, streams, and larger lakes. 

Whitetailed deer, the only big game animal in both 
counties, is moderately abundant in number, and 
population is increasing. Habitat for the whitetailed 
deer is available on all soil associations, but the best 
habitat is on soils in the alluvium along the Kansas 
River, the Missouri River, Stranger Creek, and their 
major tributaries. During the fall hunting season, 
hunters are allowed to harvest part of the surplus 
animals. 

Cottontail rabbits frequent all soil associations in 
both counties. The most productive habitat is on the 
Kennebec-Bremer-Wabash and Onawa-Haynie-Eu- 
dora association. The carrying capacity for the cotton- 
tail is increased where the proper kinds of food and 
cover are well interspersed. A good habitat has one 


cottontail per acre. Heavy bushy thickets are required 
to shelter a large population of rabbits. 

Populations of squirrel, both fox and gray, are 
moderate in both counties. Squirrels are most abun- 
dant on soils in the alluvium along the major drain- 
ageways, in both counties. 

Developing habitat for wildlife requires proper loca- 
tion of the various types of plant cover on suitable 
soils. Technical assistance in planning wildlife devel- 
opments and in determining suitable vegetation for 
plantings can be obtained from the office of the Soil 
Conservation Service. Additional information and as- 
sistance can be obtained from the Bureau of Sports, 
Fisheries and Wildlife; the Kansas Forestry Fish and 
Game Commission; and from the Extension Service. 


Recreation* 


Leavenworth and Wyandotte Counties are easily 
accessible by automobile and provide many recrea- 
tional opportunities. U.S. Interstate No. 70 connects 
the eastern and western parts of Kansas, and the 
Kansas Turnpike connects Wichita, Topeka, Law- 
rence, and Kansas City. Leavenworth is connected by 


4Prepared by JACK W. WALSTROM, biologist, and LARRY D. 


ZAVESKY, soil scientist, Soil Conservation Service. 
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TABLE 6.—Estimates of soil properties 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 
for referring to other series that appear in the first column. The 


Depth to— Depth Classification 
Soil series and map symbols from USDA texture 
nea Unified AASHO 


face 
Incher inches 
Alluvial land: Aa. 
No valid estimates can be made. Variable 
material. 
Armster: Ac, Ad,Ae  _._____..-------_---- 0-10 | Loam  .. 2.4 nee nnccnnwcecen CL, ML-CL}A~4 or A-6 
10-60 | Clay loam cL A-6 or A-7 
Basehor: Ba sesccmsseeeccseccnssdeu igus wueds 0-11} Loam ______L_ +--+ _ ML A-4 
11 | Sandstone. 


Bremer® 88 2222.33 cece enone Feces eet 0-13 | Silty clay loam ____..22-2-_ 2 
13-34 | Silty clay --__.-________ 
84-70 | Silty clay loam 


CLorCH j[A-6 or A-7 
CH A-7 
CLorCH_ |A-6 or A-7 


Elmont) JEQvEd! cisco oe ee eo es ce ML-CL| A-4 or A-6 


A-6 or A-7 


POOP e BU heater ee deng Sch udeddedsuseed f 0-9 | Very fine sandy loam _______. Lee or] A-4 
9-12 | Loamy very fine sand _____.| SMorML |A-4 

12-34 | Silt loam  __...-----_----.__-- ML A-4 

34-65 | Very fine sandy loam _._.____ eae or| A~4 


“Gosport: Go)'GS: ose cee ee ee duces 0-6 | Silt loam _...---.--------___. 
For Sogn part of Gs, see Sogn series. 6-23 | Silty clay ---_.._.-___-__.--__ CH 
23 | Shale. 
Grundy: Gt, Gu ____-_-22-_--_- eee. ____._ J >60 >10 0-15 | Silty clay loam .._.------.__ 
15-80 | Silty clay ......-...-.........] CH A-7 
30-65 | Silty clay loam __--__--.___- CLorCH_ |A-6 or A-7 
ymier? GY C22. so 2k Shoe ce coe! >60 >10 0-7 | Silt loam  ---__-_---~-2---- Le ee or] A-4 or A-6 
7-60 | Silty clay loam __.____-_____ CL A-6 or A-7 
Halo Goethe te) oto ee ee eek >60 >10 0-9 | Silty clay loam ______-_--._._] CL A-6 or A-7 
9-45 | Silty clay ‘ A-7 
45-60 | Silty clay loam _-_______.--__ A-6 or A-7 
Haynes AY 23.02.2202 toe doo cbe ee eooobadl >60 >5 0-26 | Silt loam A-4 
26-60 | Very fine sandy loam ____.__ 4 ML-CL or |A-4 
ML 
PUASON WU) 22 het ae ee ae >60 >10 0-30 | Silt loam __.-___-.-_-_---~--._] we or| A-4 or A-~6 
30-70 | Silty clay loam ________.--___] CL A-6 or A-7 
Kennebec: Ke ____.__-_--____-__-------___ >60 >5 0-45 | Silt loam ...-.._._.---___--_/ M a or| A-4 or A-6 
45-72 | Silty clay loam _....--..-.-4 cL A-6 or A-7 
Knox: Kh, Kk, Km, Kn ______2--0- eee >60 >10 0-6 | Silt loam ____.__.0---_-_-___ J ML A-4 
6-60 | Silty clay loam ________.--.__ ML-CL or | A-4 or A-6 
cL 
Konawa: Ko, Kw _______- ed >60 >10 0-19 | Fine sandy loam _________._. SMorML |{A-4 
19-47 | Clay loam j|CL A-6 
A760 | GOAM  secccce ccna ccc ceecus A-4 
Ladoga: La __._______-__-_.__- eee eee >60 >10 0-7 | Silt loam __-_....._.-.-----_4 ML-CL A-4 
| 7-60 | Silty clay loam CLorCH |A-6or AT 
Marshall: Mb, Mc,Md ._.. 2-2-2 >60 >10 0-13 | Silt loam __.--_-.________--_J asad or |A-6 or A-7 
13-46 | Silty clay loam __._-_-_-___--__] cL A-6 or A-7 
46-65 | Silt loam __.........___.___- | ML-CL or|A-6 or A-7 
cL 
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such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions 
symbo] > means more than; the symbol < means less than] 


Percentage less than 3 inches passing sieve— Available Shrink- 
Permea- water Reaction swell 
oe 2 auld _N 
Inches 
inches per inch 
per hour of soil pH 
Heese cu sisels 100 90-98 65-90 0.6-2.0 0.20-0.22 5.6-7.3 | Moderate. : 
eee al 100 90-98 70-85 0.2-0.6 0.15-0.19 5.1-7.3 | Moderate to high. 
peSgee see ae one 100 85-95 60-75 2.0-6.0 0.17-0.21 §.1-6.5 | Low. 
100 95-100 85-95 0.2-0.6 0.21-0.23 6.1-7.3 | Moderate to high. 
100 95-100 90-95 0.06-0.2 0.15-0,18 5.6-6.5 | High, : 
100 95-100 85-95 0.06-0.2 0.18-0.20 5.6-7.3 | Moderate to high. 
Smiaeteme wees 100 90-100 70-90 0,6-2.0 0,22-0.24 5.6-6.5 | Low. 
Mae ee eas 100 95-100 85-95 0.2-0.6 0.18-0.20 5.6-7.3 | Moderate. 
ieee ielee teas 100 85-95 51-65 2.0-6.0 0.20-0.22 6.6-7.3 | Low. 
100 90-95 40-60 2.0-6.0 0.09-0.11 6.6-7.3 | Low. 
100 90-100 70-90 0.6-2.0 0.20-0.22 7.3-8.4 | Low. 
100 90-95 51-65 2.0-6.0 0.17-0.19 7.3-8.4 | Low. 
Setecelesuocens 100 90-100 70-90 0,6-2.0 0.22-0.24 5.6-6.5 | Low. 
eis area Be a 100 95-100 90-95 <0.06 0.15-0.17 4.5-5.5 | Moderate. 
sesso ated 100 95-100 95-99 0.2-0.6 0.21-0.23 5.6-6.5 | Moderate. 
100 95-100 90-98 0.06-0.2 0.16-0.19 5.1-6.5 | High. 
100 95-100 95-99 0.2-0.6 0.15-0.17 5.6-7.3 | Moderate to high. 
pwede eeuceeeteu| 100 90-100 70-90 0.6-2.0 0.22-0.24 5.6~-6.5 | Moderate. 
Peer eetet ence 100 95-100 85-95 0.2-0.6 0.16-0.19 5.6-6.5 | Moderate to high. 
tested tee Sl eect 100 95-100 85-95 0.2-0.6 0.21-0,23 6,.1-7.3 | Moderate. 
ike Secreconty 100 95-100 90-95 0.06-0.2 0.14-0.17 6.1-7.3 | High. 
ciate eee mee ica 100 95-100 85-95 0.06-0,2 0,18-0.20 6.1-7.3 | Moderate. 
ESasewaggueese a 100 90-100 70-90 0.6-2.0 0.22-0.24 7.4-8.4 | Low. 
eae 100 90-95 51-65 2.0-6.0 0.17-0.19 7.4-8.4 | Low. 
Sieeeumae oe cee 100 90-100 70-90 0.6-2.0 0,22-0.24 6.1-7.3 | Moderate. 
eset eeeose coe 100 95-100 85-90 0.6-2.0 0.18-0.20 5.6-6.5 | Moderate. 
Sredesseecessess 100 90-100 70-90 0.6-2.0 0.22-0.24 6.1-7.8 | Moderate. 
SseeSeeeeusesacd 100 95-100 85-90 0.6-2.0 0.18-0.20 6.1-7.3 | Moderate. 
Rl see See sec 100 95-100 90-100 0.6-2.0 0,22-0,24 5.6-6.5 | Low. 
ae cba eel tel 100 95-100 90-100 0.6-2.0 0.16-0.18 5.6-6.5 | Low to moderate. 
100 75-85 40-55 2.0-6.0 0.16-0.18 5.6-6.5 | Low. 
100 90-100 70-80 0.6-2.0 0.15-0.19 5.1-6.0 | Moderate. 
100 85-95 60-75 0.6-2.0 0.17-0.19 5.1-6.0 | Moderate. 
iit oe eset sees 100 95-100 80-98 0.6-2.0 0.22-0.24 5.6-7.3 | Low to moderate. 
Biemicesetoesee a! 100 95-100 85-98 0.2-0.6 0.18-0.20 5.1-7.3 | Moderate to high. 
a 100 90-100 85-99 0,6-2.0 0.22-0.24 5.6-6.5 | Moderate. 
eee em ort | 100 95-100 95-100 0.6-2.0 0.18-0.20 5.6-6.5 | Moderate. 
peGeaeatienweees 100 90-100 95-100 0.6-2.0 0.20-0.21 6.1-7.3 | Moderate. 
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TABLE 6.—EF’stimates of soil properties 


{An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 


for referring to other series that appear in the first column, 
: Depth to— Depth Classification | 
Soil series and map symbols ——-——| from USDA texture 
. Water sur- igs 
edrock table face Unified AASHO 
Inches Feet Inches 
Martin: Mn, Mr, Ms _....----------------_- >60 >10 0-8 j Silty clay loam ______.._____4 CL, ML-CL|A-6 or A-7 
8-75 | Silty clay __.....--..-...__._] CH A-7 
Onawa: On, Oo _____-.___----_----------e-- >60 >4 0-25 | Silty clay _.-.--.__-_ CH A-7 
25-60 | Silt loam ___-__.------_.---- CL or ML-|A-4 or A-6 
CL 
OSkay (O08) .2c2sch2esntedued soca eet tt ol 20-40 >5 0-9 | Silty clay loam .__-_.2-____- | CL A-6 or A-7 
9-38 | Silty clay loam _______.__.__ CLorCH  |A-6 or A-7 
38 | Limestone. 
Pawnee: Pb, Pc, Pe _....____-.--__-.------__.--- >60 >10 0-12 | Clay loam  ___-_-___--_i | CL A-6 
12-49 | Clay loam... A-6 or A-7 
49-60 | Clay leam  ____-_- A-6 
SAT: S38 ccccwasuccdedendndeeacecsaccussacedae >60 >5 0-9 | Loamy fine sand ___________ SM A-2 or A-4 
For Haynie part, see Haynie series. 9-60 | Fine sand _____.-_-_-_--- | SM A-2 
Sharpsburg: Sb, S¢ ___-___+_ ee _ie >60 >10 0-15 | Silty clay loam .____________4 ML-CL  or|A-6 or A-7 
L 
15-42 | Silty clay loam ___-__-_______ | CLorCH [A-7 
42-60 | Silty clay loam __.-__-_.-___ ML-CL or|A-6 or A-7 
cL 
*Shelby: Se, Sh, Sm, Sp, Ss --_-----_.---- ee >60 >10 0-13 } Loam or clay loam _.__.____ | CL A-6 
For Pawnee part of Sp and Ss, see Pawnee 13-40 | Clay loam ___.--.__--- CL A-6 or A-T 
series. 40-75 | Clay leam  ___ ee 4 CL A-6 or A~7 
Sibleyville: Sy __.-2222------ eee 20-40 >5| 0-18 | Loam ___...-.-----..-----.] MLor CL |A-4 or A-6 
13-28 | Clay loam CL, ML-CL] A-6 
28-82 | Loam ___-.___ ML or CL |A-4 
82 | Sandstone. 
DOSY, . 22h hei a ee ob Sees <20 >5 0-16 | Silty clay loam  ___.____.-_._J CL A-6 or A-7 
Mapped only with Gosport soils. 16 | Limestone. 
PVINDANG? VS once eee eee de Sew ieuw de beeew <20 >5 0-18 |} Loam = ______ 2 4MLorCL {A-4 or A-6 
For Sibleyville part, see Sibleyville series. 18 | Sandstone. 
Wabash: Wa ________-__-___---_-_---------------- >60 >5 0-60 | Silty clay _.-.----_.------o CH A-~7 
Welda:: Wo Wd -c2n2 fenton ee cnc >60 >10 0-12 | Silt loam ___.____ ML, ML-CL] A~4 
12-48 | Silty clay loam __ cL A~T 
48-70 | Silty clay loam ___-_-___--__ ML-CL, CL | A-6 or A-7 
VOC 20 coceu cede scebeontideenuceueeuastets >60 >5 0-22 | Silty clay loam A-6 or A-7 
22-52 | Silty clay __-_____ A-7 
52-76 | Silty clay loam A-6 or A-~7 
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such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions 


The symbol > means more than; the symbol < means less than] 


Percentage less than 3 inches passing sieve— Available Shrink- 
= Permea- water Reaction swell 
No. 10 No. 40 No. 200 bility capacity potential 
7 Inchea 
Inches per inch 
per hour of sail pH 
100 95-100 70-90 0.2-0.6 0.21-0.23 5.6-6.5 | Moderate. 
100 95-100 75-95 0.06-0.2 0.15-0.18 5.6-7.3 | High. 
Lele ataiateatn eis 100 95-100 90-95 0.06-0.2 0.12-0.14 7.4-8.4 | High. 
peed teed 100 90-100 70-90 0.6-2.0 0.20-0.22 7.4-8.4 | Low to moderate. 
eee eet wena 100 95-100 85-95 0.2-0.6 0.21-0.23 5.6-6.5 | Moderate. 
oes Aieee Geico 100 95-100 85-95 0.06-0.2 0.16-0.18 5.6-6.5 | High. 
100 90-100 65-80 0.6-2.0 0.17-0.19 5.6-6.5 | Moderate. 
100 90-100 70-80 0.06--0.2 0.15-0.19 5.6-7.3 | Moderate to high. 
100 90-100 70-80 0.2-0.6 0.14-0.16 7.38-8.4 | Moderate to high. 
SA Wwentee names 100 65-85 30-50 >6.0 0.10-0,.12 6.6-7.8 | Low. 
Gesmetere ese 100 55-80 15-35 >6.0 0.06-0.08 6.6-7.8 | Low. 
etelimnanuemea cel 100 95-100 85-95 0.6-2.0 0.21-0,.23 5.6-7.3 | Moderate. 
Howie de 100 95-100 85-95 0.2-0.6 0.18-0.20 5.1-6.5 | Moderate to high. 
badna ced sawewes! 100 95-100 85-95 0.6-2.0 0.18-0.20 5.6-7.3 | Moderate. 
90-95 75-90 75-95 0.6-2.0 0.17-0.19 5.6-7.3 | Moderate. 
85-98 75-90 55-70 0.2-0.6 0.15-0.19 5.1-6.5 | Moderate. 
85-98 75-90 55-70 0.2-0.6 0.14-0.16 6.6-8.4 | Moderate. 
95-100 80-90 60-75 0.6-2.0 0.18-0.21 5.6-7.3 | Low. 
90~95 80-90 55-70 0.6-2.0 0.16-0.18 5.6-6.5 | Low. 
90-95 80-90 60-75 0.6-2.0 0.15-0.17 5.6-7.3 | Low. 
80-95 75-90 65-85 0.6-2.0 0.18-0.23 6.1-8.4 | Moderate to high. 
95-100 85-100 70-90 65-75 0.6-2.0 0.18-0.21 5.6-6.5 | Low. 
Bia ieecneeeee 100 98-100 95-100 <0.06 0,12-0.14 6.1-7.8 | High. 
sina ls eelyedee pitas 100 90-100 70-90 0.6-2.0 0.22-0.24 5.6-7.3 | Low. 
100 95-100 85~95 0.2-0.6 0.18-0.20 5.1-6.5 | Moderate. 
See eesaaeass 100 90-100 70-85 0.2-0.6 0.18-0.20 5.1-6.5 | Low to moderate. 
100 95-100 85-95 0.2-0.6 0.21-0.23 6.1-7.3 | Moderate. 
100 95-100 90-95 0.06-0.2 0.15-0.18 6.1-7.3 | High. 
100 95-100 85-95 0.06-0.2 0,180.20 6.1-7.3 | Moderate to high. 


SOIL SURVEY 


TABLE 7.—Engineering 


[An asterisk in the first column indicates that atleast one mapping unit in this series is made up of two or more kinds of soil. The soils in 
for referring to other series 


Soil features affecting— 


Suitability as a source of— 


Soil series and 
map symbol 


Road fill and 


subgrade 


Topsoil 


Highway 
location 


Alluvial land: Aa. 
No interpretations. 

Variable material. 

Armster: Ac, Ad, Ae 


Basehor: 


Bremer: Br 


Elmont: Ec, Ed 


Eudora: Eu 


*Gosport: Ge, Gs 
For Sogn part of Gs, see 
Sogn series. 


Grundy: Gt, Gu 


Gymer: 


Judson: Ju 


Kennebec: Ke 


Fair road fill; fair shear 
strength; poor 
subgrade; low support; 
medium to high plastic- 
ity. 

Poor: sandstone within 
a depth of 20 inches. 


Fair road fill; fair shear 
strength; poor 
subgrade; low support; 
high plasticity. 


Fair road fill; fair shear 
strength; fair 
subgrade; medium sup- 
port; medium plastic- 
ity. 

Good road fill and 
subgrade. 


Fair road fill; fair shear 
strength, fair 
subgrade; medium sup- 
port. 


; fair shear 
poor 

medium sup- 
plasticity. 


Fair road fil 
strength; 
subgrade; 
port; high 


Fair road fil 
strength; fair 
subgrade; medium sup- 
port; medium plastic- 
ity. 

Fair road fill; fair shear 
strength; poor 
subgrade; low support; 
high plasticity. 


: fair shear 


Good road fill and 
subgrade. 


Good road fill; fair 
subgrade; medium sup- 
port. 


Good road fill; fair 
subgrade; medium sup- 
port. 


Fair: loam texture; 8 to 
16 inches thick; low or- 
ganic-matter content. 


Poor: loam texture; 8 to 
16 inches thick; sand- 
stone within a depth of 
20 inches; difficult to 
reclaim. 

Fair: silty clay loam tex- 
ture; 8 to 16 inches 
thick. 


Fair: silt loam texture; 8 
to 16 inches thick. 


Good: high organic-mat- 
ter content. 


Poor: less than 8 inches 
thick; slope is more 
than 15 percent in 
places. 


Fair: silty clay loam tex- 
ture; 8 to 16 inches 
thick. 


Fair: silt loam and silty 
clay loam texture; 8 to 
16 inches thick. 


Fair: silty clay loam tex- 
ture; 8 to 16 inches 
thick. 


Good 


Good: high organic-mat- 
ter content. 


Good: high organic-mat- 
ter content. 


Low support; difficult to 
revegetate. 


Sandstone within a depth 
of 20 inches. 


Poor workability; slow in- 
ternal drainage. 


All features favorable __4 


Erodible; some areas sub- 
ject to flooding. 


Steep slope; shale within 
a depth of 40 inches; 
difficult to establish 
vegetation. 


Pond reservoir 
areas 


Poor workability 


Erodible 


Slow internal drainage; 
nearly level; poor work- 
ability. 


Erodible; subject to flood- 
ing. 


Erodible 


Moderately slow perme- 
ability; seepage po- 
tential; gravel pock- 
ets; moderately steep. 


Sandstone within a 
depth of 20 inches; 
seepage potential; 
sandy texture. 


Slow permeability 


Moderately slow perme- 
ability; seepage in 
places. 


Moderate to rapid 
permeability below a 
depth of 40 inches; 
seepage potential. 


Shale within a depth of 
40 inches; steep. 


Slow permeability 


Moderately slow perme- 
ability. 


Very slow permeability 


Moderate permeability 
below a depth of 40 
inches; seepage po- 
tential. 


Moderate permeability 


Moderate permeability; 
subject to flooding 
most of the time. 
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that appear in the first column] 


Soil features affecting—Continued 


Embankments, 
dikes, and levees 


Drainage of 
crops and pasture 


Fair to poor stability and 
compaction; fair shear 
strength; impervious; 
high shrink-swell po- 
tential. 

Good stability; low 
shrink-swell potential; 
limited fill material; 
erodible. 


Fair to poor stability and 
compaction; fair shear 
strength; impervious; 
high shrink-swell po- 
tential. 

Fair to good stability and 
compaction; fair shear 
strength; moderate 
shrink-swell potential; 
impervious. 

Good stability, compac- 
tion and shear 
strength; poor resist- 
ance to piping; low 
shrink-swell potential; 
erodible; moderately 
impervious. 

Fair to poor stability and 
compaction; fair shear 
strength; medium 
shrink-swell potential; 
possible sliding; imper- 
vious; limited fill mate- 
rial, 

Fair to poor stability and 
compaction; fair shear 
strength; high shrink- 
ey potential; imper- 
viou 

Fair to good stability and 
compaction; fair shear 
strength; moderate 
shrink-swell potential; 
impervious. 

Fair to poor stability and 
compaction; fair shear 
strength; impervious; 
high shrink-swell po- 
tential. 

Poor stability, compac- 
tion, and shear 
strength; moderately 
impervious; poor resist- 
ance to piping; low 
shrink-swell potential; 
erodible. 

Fair to good stability and 
compaction; good shear 
strength; moderate 
shrink-swell potential; 
impervious. 


Fair to good stability and 
compaction; good shear 
strength; moderate 
shrink-swell potential; 
impervious. 


Irrigation 


Terraces and 
diversions 


Moderately well drained; 
moderately slow 
permeability; gently 
sloping to moderately 
steep. 

Not applicable 


Somewhat poorly 
drained; level and 
nearly level; slow 
permeability. 


Well drained; moderately 
slow permeability; 
ase sloping to mod- 
erately steep. 


Well drained; nearly 
level, 


Not applicable 


Somewhat poorly 
drained; slow permea- 
bility; seepy in places; 
gently sloping and slop- 


ing. 

Well drained; moderately 
slow permeability; 
gently sloping and slop- 
ing. 


Somewhat poorly 
drained; very slow 
permeability; slow run- 
off; nearly level and 
gently sloping. 

Well drained; nearly 
level. 


Well drained; moderate 
permeability; nearly 
level. 


Subject to flooding most 
of the time; moderately 
well drained; nearly 
level. 


Low intake rate; high 
available water capac- 
ity; medium fertility; 
ee sloping to mod- 
erately steep. 

Not applicable 


Low intake rate; high 
available water capac- 
ity; high fertility; level 
and nearly level. 


Medium intake rate; high 
available water capac- 
ity; gently sloping to 
moderately steep. 


Medium intake rate; high 
available water capac- 
ity; soil blowing; nearly 
level. 


Not applicable 


Low intake rate; high 
available water capac- 
ity; gently sloping and 
sloping. 


Low intake rate; high 
available water capac- 
ity; gently sloping and 
sloping. 


Low intake rate; moder- 
ate available water ca- 
pacity; nearly level and 
gently sloping. 


Medium intake rate; sub- 
ject to flooding in a few 
places; nearly level; 
high available water 
capacity. 


Medium intake rate; very 
high available water 
capacity; high fertility; 
nearly level, 


Medium intake rate; high 
fertility; very high 
available water capac- 
ity; subject to flooding 
most of the time; 
nearly level. 


Waterways 


Short irregular slopes; 
small irregular land- 
scape. 


Shallow over bedrock; low 
fertility; slope. 


Gently sloping to moder- 
ately steep; erodible; 
difficult to establish 
vegetation. 


Shallow over bedrock; low 
fertility; slope; erodi- 
ble. 


Level and nearly level _.| Level and nearly level. 


Moderately steep; seepy 
in places. 


Nearly level 


Not applicable 


Dense, clayey subsoil; 
very hard when dry; 
construction difficult. 


All features favorable ___ 


Clayey subsoil; very hard 
when dry; construction 
difficult. 


Nearly level 


All features favorable __. 


Nearly level 


Seepy in places. 


Nearly level. 


Not applicable. 


All features favorable. 


All features favorable. 


Clayey subsoil; difficult 


to establish vegetation. 


Soil blowing. 


All features favorable. 


Nearly level. 
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{An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 


for referring to other series 


Suitability as a source of— 


7 
| Soil features affecting— 


Soil series and 
map symhol 


Road fill and 
subgrade 


Topsoil 


Highway 
location 


Pond reservoir 
areas 


Knox: Kh, Kk, Km, Kn _o22_ 

Konawa: Ko, Kw ________- 

Ladoga: La ___---_______1] 
Marshall: Mb, Mc, Md ae 
Martin: Mn,Mr,Ms  __.__ al 
Onawa: On,Oo _________J 
Oska: Os ____wo ee 4 
Pawnee: Pb, Pc, Pe ________ 
“Sarpy: Sa ____-__._____ 


For Haynie part, see 
Haynie series. 


Sharpsburg: Sb, Sc 


“Shelby: Se, Sh, Sm, Sp, Ss 
For Pawnee part of Sp 
and Ss, see Pawnee 
series. 
Sibleyville: Sy 


Fair road fill; fair shear 
strength; fair 
subgrade; medium 
plasticity; medium sup- 


port. 

Fair road fill; fair shear 
strength; fair 
subgrade; medium 
plasticity; medium sup- 
port. 


Fair road fill; fair shear 
strength; fair 
subgrade; medium sup- 
port; medium plastic- 
ity. 

Fair road fill; fair shear 
strength; fair 
subgrade; medium sup- 
port. 


Poor road fill; poor shear 
strength; poor 
subgrade; high plastic- 
ity; low support. 


Poor road fill to a depth 
of 25 inches; poor shear 
strength; good road fill 


at a depth of 25 to 60 
inches, 

Poor subgrade to a depth 
of 25 inches; high plas- 
ticity; low support; 
good subgrade at a 
depth of 25 to 60 
inches. 

Fair road fill; fair shear 
strength; fair 
subgrade; medium sup- 
port. 


Poor road fill; poor shear 
strength; poor 
subgrade; low support; 
high plasticity. 


Good road fill if confined; 
good subgrade. 


Fair road fill; fair shear 
strength; fair 
subgrade; medium 
plasticity; medium sup- 
port. 


Fair road fill; fair shear 
strength; fair to poor 
subgrade; medium to 
low support. 


Good road fill; fair 
subgrade; medium sup- 
port. 


Fair: silty clay loam tex- 
ture; low organic-mat- 
ter content. 

Poor if slope is more than 
15 percent. 

Good where slope is less 
than 8 percent, fair 
where slope is 8 to 15 
percent, and poor 
where slope is more 
than 15 percent. 

Fair: silt loam to silty 
clay loam texture. 


Fair: silt loam texture; 8 
to 16 inches thick; high 
organic-matter con- 
tent. 


Poor: silty clay loam tex- 
ture; less than 8 inches 
thick. 


Poor: less than 8 inches 
thick. 


Fair: silty clay loam tex- 
ture; 8 to 16 inches 
thick. 


Fair: clay loam texture; 
8 to 16 inches thick. 


Poor: loamy fine sand 
and fine sand textures. 


Fair: silty clay loam tex- 
ture; 8 to 18 inches 
thick. 


Fair: loam and clay 
loam texture; 8 to 16 
inches thick. 


Fair: loam texture; 8 to 
16 inches thick. 


Erodible; slope 


Erodible; slope 


Erodible 


Erodible 


Difficult to establish veg- 
etation; seepage poten- 
tial; poor workability. 


Subject to flooding; erodi- 
ble; water table at a 
depth of 4 to 5 feet. 


Limestone within a depth 
of 40 inches. 


Difficult to establish veg- 
etation; poor workabil- 
ity; seepage potential; 
slow permeability. 


Subject to flooding; 
erodible. 


Erodible 


Difficult to establish veg- 
etation. 


Sandstone within a depth 
of 40 inches. 


Moderate permeability; 
slope. 


Seepage potential; sand 
in drainageways; 
slope. 


Moderately slow perme- 
ability. 


Moderate permeability 


Slow permeability; 
shale within a depth 
of less than 40 inches 
in a few places; see- 
page potential. 


Slow permeability; mod- 
erately rapid below a 
depth of 25 inches; 
water table at a 
depth of 4 or 5 feet. 


Limestone within a 
depth of 40 inches; 
seepage potential; 
fractured limestone. 


Slow permeability; seep- 
age potential along 
gravel pockets. 


Very rapid permeabil- 
ity; high seepage po- 
tential. 


Moderately slow perme- 
ability. 


Moderately slow perme- 
ability; seepage po- 
tential; gravel pock- 
ets. 


Moderate permeability; 
sandstone within a 
depth of 40 inches; 
seepage in places. 
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such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions 


that appear in the first column] 


Soil features affecting—Continued 


Embankments, 
dikes, and levees 


Drainage of 
crops and pasture 


Fair to good stability and 
compaction; fair shear 
strength; moderate 
shrink-swell potential; 
impervious. 

Fair to good stability and 
compaction; fair shear 
strength; moderate 
shrink-swell potential; 
impervious. 


Fair to poor stability and 
compaction; fair shear 
strength; moderate to 
high shrink-swell po- 
tential; impervious. 

Fair to good stability and 
compaction; fair shear 
strength; moderate 
shrink-swell potential; 
impervious. 

Fair to poor stability and 
compaction; poor shear 
strength; high shrink- 
swell potential; imper- 
vious; subject to slid- 
ing. 

Fair to poor stability and 
compaction; poor shear 
strength; high shrink- 
swell potential; imper- 
vious; high organic- 
matter content. 


Fair to poor stability and 
compaction; fair shear 
strength; high shrink- 
swell potential; imper- 
vious. 

Fair to poor stability and 
compaction; poor shear 
strength; high shrink- 
swell potential; imper- 
vious. 

Good stability; fair to 
good compaction; low 
shrink-swell potential; 
poor resistance to pip- 
ing; erodible. 

Fair to good stability and 
compaction; fair shear 
strength; moderate to 
high shrink-swell po- 
tential; impervious, 

Fair to good stability and 
compaction; fair shear 
strength; moderate 
shrink-swell potential; 
impervious. 

Fill material limited by 
depth; fair to good sta- 
bility and compaction; 
good shear strength; 
moderate shrink-swell 
potential; erodible; 
moderately impervious. 


Well drained; moderate 
permeability; sloping to 
steep. 


Well drained; rapid 
permeability in surface 
layer. 


Moderately well drained; 
moderately slow 
permeability; sloping. 


Well drained; moderate 
permeability; gently 
sloping to moderately 
steep. 


Moderately well drained; 
slow permeability; seep 
age in places; gently 
sloping to moderately 
steep. 


Somewhat poorly 
drained; slow permea- 
bility; nearly level; 
water table at a depth 
of 4 or 5 feet; poor slope 
stability below a depth 
of 25 inches; erodible; 
side slopes of ditches; 
outlets remote. 


Well drained; slow perme- 
ability; gently sloping 
and sloping. 


Moderately well drained; 
slow permeability; 
seepy in places; gently 
sloping and sloping. 


Excessively drained 


Moderately well drained; 
moderately slow 
permeability; gently 
sloping and sloping. 


Moderately well drained; 
moderately slow 
permeability; gently 
sloping to moderately 
steep; seepy in places. 

Well drained; moderate 
permeability; seepy in 
places; bedrock within 
a depth of 40 inches; 
sloping. 


Irrigation 


Medium intake rate; high 
available water capac- 
ity; medium fertility; 
sloping to steep. 


High intake rate of top- 
soil; low intake rate of 
subsoil; low fertility; 
gently sloping to steep; 
high available water 
capacity. 

Low intake rate; high 
available water capac- 
ity; medium fertility; 
sloping. 


Medium intake rate; very 
high available water 
capacity; high fertility; 
gently sloping to mod- 
erately steep. 

Low intake rate; moder- 
ate available water ca- 
pacity; seepy in places; 
gently sloping to mod- 
erately steep. 


Low intake rate; high 
available water capac- 
ity; runoff slow; high 
fertility; nearly level. 


Low intake rate; moder- 
ate available water ca- 
pacity; gently sloping 
and sloping. 


Low intake rate; high 
available water capac- 
ity; seepy in places; 
gently sloping and slop- 


ing. 

High intake rate; low 
available water capac- 
ity; soil blowing; low 
fertility; nearly level to 
undulating. 

Low intake rate; high 
available water capac- 
ity; high fertility; 
gently sloping and slop- 
ing. 

Low to medium intake 
rate; high available 
water capacity; gently 
sloping to moderately 
steep. 

Medium intake rate; low 
to moderate available 
water capacity; bed- 
rock at a depth of 20 to 
40 inches; sloping. 


Terraces and 
diversions 


Waterways 


Irregular slopes; siltation 
of channels; erodible. 


Low fertility; erodible; 
sedimentation of chan- 
nels; slope. 


Dense, clayey subsoil; 
very hard when dry; 
construction difficult; 
erodible. 


All features favorable _-. 


Dense, clayey subsoil; 
very hard when dry; 
slope; construction dif- 
ficult. 


Nearly level 


Local rocky areas 


Clayey subsoil; construc- 
tion difficult. 


Nearly level to undulat- 
ing; high intake rate. 


All features favorable 


All features favorable _-- 


Bedrock at a depth of 20 
to 40 inches; medium 
fertility; erodible; silta- 
tion of channels. 


Slope; siltation of chan- 
nels; erodible; medium 
fertility. 


Low fertility; erodible; 
siltation of channels; 


slope. 


Clayey subsoil; medium 
fertility; siltation of 
channels. 


All features favorable. 
Clayey soil; seepy; slope; 


difficult to establish 
vegetation. 


Nearly level. 


Local rocky areas. 


Clay subsoil; difficult to 
establish vegetation; 
erodible. 


Nearly level to undulat- 
ing; high intake rate. 


All features favorable. 


All features favorable. 


Bedrock at a depth of 20 
to 40 inches; medium 
fertility; erodible; diffi- 
cult to establish vege- 
tation. 
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TABLE 7.—Engineering 


(An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 
for referring to other series 


| Suitability as a source of— Soil features affecting— 
Soil series and 
map symbol Road fill and T il Highway Pond reservoir 
subgrade OPSO location areas 
—. fT 
SO@M. 202 2g ces oe ._.-.| Poor: limestone within a| Poor: less than 8 inches | Limestone within a depth| Fractured limestone; 
Mapped only with Gos- depth of 20 inches. thick; rockiness; slope of 20 inches; steep high seepage poten- 
port soils. is more than 15 percent slope. tial; steep slope. 
in places. 
*Vinland: Vs ____------_._. Good road fill and good Poor: loam texture; 8 to | Sandstone within a depth| Moderate permeability; 
For Sibleyville part, see} subgrade. 16 inches thick; sand- of 20 inches. bedrock within a 
Sibleyville series. stone within a depth of depth of 20 inches; 
20 inches; difficult to high seepage poten- 
reclaim. tial; moderately steep 
slope. 

Wabash: Wa __________-___ Poor road fill; poor shear} Poor: silty clay texture; | Subject to flooding; poor | Very slow permeability 
strength; poor difficult to handle. workability; slow inter- 
subgrade; high plastic- nal drainage. 
ity; low support. 

Welda: We, Wd __.----____ Fair road fill; fairshear | Fair: silt loam and silty | Erodible ___--__-.-______ Moderately slow perme- 
strength; fair clay loam texture; 8 to ability; sloping to 
subgrade; medium 16 inches thick; low or- moderately steep. 
plasticity; medium sup- ganic-matter content. 
port. 

Zook: Zo ..---------------- Fair road fill; fair shear | Fair: silty clay loam tex-| Poor workability; subject | Slow permeability ____ 
strength; poor ture. to flooding; slow inter- 
subgrade; low support; nal drainage. 
high plasticity. 

TABLE 8.—Engineering 
Moisture-density! a 
Kansas 
ji . . report Depth : 
Soil name and location Parent material aes iar oral Optimum 
density moisture 
Lb per 
Inches eu ft Percent 

Ladoga silt loam: 

1,900 feet south and 900 feet west of northeast corner of | Loess _--_~_--_.-.-----_- 52-3~1 0-8 105 17 
SE'/4NEq sec. 25, T. 8 S., R. 21 E. Modal. 52-342 18-29 98 21 
§2-3-3 48-60 96 22 

Marshall silt loam: 

2,700 feet east and 300 feet south of northwest corner of | Loess -__--_._----_----__ 52-4-1 5-12 98 21 
NE '/4aNW'/4 sec. 17, T. 8 S., R. 22 E. Modal. 1 52-42 19-25 94 22 
52-4-3 46-60 99 20 

Pawnee clay loam: 

1,300 feet west and 700 feet south of northeast corner of | Glacial till _------.-----._ §2-1-1 0-8 105 18 
NWYaNE!¥/4 sec. 10, T. 10 S,, R. 21 E. Modal. 52-1-2 12-19 102 19 
52-1-3 26-36 108 18 

52-1-4 49-60 111 14 

Wabash silty clay: 

2,200 feet south and 1,300 feet east of center of SE's | Clay alluvium __.-__--__. z| §2-2-1 0-6 95 22 
SE'/4 sec. 25, T. 9 S., R. 21 E. Modal. 52-2-2 6-19 93 25 
| 52-2-3 41-60 100 22 


1 Based on AASHO Designation: T 99-57, Method A (1). 

? Mechanical analyses according to AASHO Designation: T 88-57 (7). Results by this procedure frequently may differ from results 
obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine material is analyzed by 
the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 
millimeters in diameter. In the SCS procedure, the fine material is analyzed by the pipette method and the material coarser than 2 
millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used in this table are not suitable 
for naming textural classes of soils, 
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Soil features affecting—Continued 


Embankments, Drainage of pen Terraces and 
dikes, and levees crops and pasture Irrigation diversions Waterways 

Fair to poor stability and | Not applicable __________| Not applicable __________ Not applicable _________ Not applicable. 
compaction; fair shear 
strength; impervious; 
high shrink-swell po- 
tential; very limited fill 
material; rocky. ; 

Very limited fill material; | Somewhat excessively Medium intake rate; low | Not applicable; bedrock | Bedrock within a depth of 
fair to-good stability drained: bedrock available water capac- within a depth of 20 20 inches; medium fer- 
and compaction; mod- within a depth of 20 ity; bedrock within a inches, tility; erodible; difficult 
erate shrink-swell po- inches; seepy in places; depth of 20 inches; to establish vegetation. 
tential; erodible; mod- sloping to moderately sloping to moderately 
erately pervious. steep. steep. 

Fair to poor stability and | Very poorly drained; very| Low intake rate; moder- | Nearly level _____._____ Nearly level. 
compaction; poor shear slow permeability; level] ate available water ca- 
strength; impervious; and nearly level; pond- pacity; level and nearly 
high shrink-swell po- ing in places; outlets level. 
tential. remote; poor workabil- 

ity. 

Fair to good stability and | Well drained; sloping to Low intake rate; high Irregular slopes; erodi- Sloping to moderately 
compaction; fair shear moderately steep. available water capac- ble; siltation of chan- steep; siltation of chan- 
strength; impervious; ity; erodible; medium nels; sloping to moder- nels; erodible; clayey 
moderate shrink-swell fertility; sloping to ately steep. subsoil; difficult to es- 
potential; erodible. moderately steep. tablish vegetation; me- 

dium fertility. 

Fair to poor stability and | Poorly drained; slow Low intake rate; high Nearly level _.___.._____] Nearly level. 
compaction; fair shear permeability; outlets available water capac- 
strength; impervious; remote; nearly level. ity; nearly level. 
high shrink-swell po- 
tential. 


test data 


Classification 


Mechanical analysis? 


Percentage less than 3 
inches passing sieve— 


N 
(0.4 


Percentage smaller than— 


0.005 mm | 0.002 mm 


AASHO Unified 


No. 10 


o. 40 No. 200 
(2.0 mm) 2mm) | (0.074 mm) 


Percent 


A-4(8) ML-CL 
A-7-6(19) CH 

ie tt aac A-7-6(14) CL 
A-7-6(10) ML-CL 
A-7-6(14) CL 
A-7-6(14) cL 
A-6(1T) CL 
A-7-6(15) CL 
A-7-6(18) CL 
A-7-6(15) cL 
A-T-6(18) CH 
A-T-6(20) CH 
A-7-6(19) CH 
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four-lane U.S. Highway No. 73, which intersects the 
Kansas Turnpike. Both counties have State-owned 
lakes and some privately owned lakes that have 
picnic areas and provide fishing. For those interested 
in the history of farming, the Agricultural Hall of 
Fame, located at the junction of U.S. Highways 24 
and 73, has picnic areas, shelter houses, and a play- 
ground in the vicinity. 

Limitations of the soils as camp areas, picnic areas, 
playgrounds, and paths and trails are noted in table 
5. Limitations are expressed as slight, moderate, and 
severe. 

Camp areas are used for tents, small camp trailers, 
and activities related to camping. They should be 
suitable for heavy foot and vehicular traffic, for they 
are used frequently during the camping season. The 
suitability of the soil for producing vegetation was 
not considered in table 5. 

Picnic areas are rated only on soil features, such as 
drainage and texture of the surface layer. Other 
factors, however, such as lakes, trees, or beauty of the 
landscape, add to the desirability of a picnic area (fig. 
16). 

Playgrounds are baseball diamonds, football fields, 
and badminton courts. Generally required is a soil 
that is nearly level and has good drainage and a 
surface free of rocks. It is assumed that a thick 
vegetative cover can be established and maintained 
where needed. 

Trails and paths considered are for cross-country 
hiking, horseback riding, and other nonintensive 
uses. Ratings are based on soil features only. Other 
factors, such as beauty of the landscape, that are 
important in selecting sites for trails and paths, were 
not considered. 


Engineering® 


This part of the survey is useful to those who need 
information about soils used as structural material, 
or as foundation upon which structures are built. 
Among those who can benefit from this section are 
planning commissions, town and city managers, land 
developers, engineers, contractors, and farmers. 

Among properties of soils highly important in engi- 
neering are permeability, strength, compaction char- 
acteristics, soil drainage condition, shrink-swell po- 
tential, grain size, plasticity, and soil reaction. Also 
important are depth to water table, depth to bedrock, 
and soil slope. These properties, in various degrees 
and combinations, affect construction and mainte- 
nance of roads, airports, pipelines, foundations for 
small buildings, irrigation systems, ponds and small 
dams, and systems for disposal of sewage and refuse. 

Information in this section of the soil survey can be 
helpful to those who— 


1. Select potential residential, industrial, com- 
mercial, and recreational areas. 


5 CHARLES W. STEWART, assistant State conservation engineer, 
and LARRY SAMPLE, civil engineer, Soil Conservation Service, 
helped prepare this part of the survey. 
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2. Evaluate alternate routes for roads, high- 
ways, pipelines, and underground cables. 

3. Seek sources of gravel, sand, or clay. 

4, Plan farm drainage systems, irrigation sys- 
tems, ponds, terraces, and other structures for 
controlling water and conserving soil. 

5. Correlate performance of structures already 
built with properties of the kinds of soil on which 
they are built, for the purpose of predicting 
performance of structures on the same or similar 
kinds of soil in other locations. 

6. Predict the trafficability of soils for cross- 
country movement of vehicles and construction 
equipment. 

7. Develop preliminary estimates pertinent to 
construction in a particular area. 


Most of the information in this section is presented 
in tables 6, 7, and 8, which show, respectively, several 
estimated soil properties significant in engineering; 
interpretations for various engineering uses; and re- 
sults of engineering laboratory tests on soil samples. 

This information, along with the soil map and other 
parts of this publication, can be used to make inter- 
pretations in addition to those given in tables 6 and 7, 
and also can be used to make other useful maps. 

This information, however, does not eliminate the 
need for further investigation at sites selected for 
engineering works, especially works that involve 
heavy loads or require excavations to depths greater 
than those shown in the tables, generally depths 
greater than 6 feet. Also, inspection of sites, espe- 
cially the small ones, is needed because many deline- 
ated areas of a given soil mapping unit can contain 
small areas of other kinds of soil that have strongly 
contrasting properties and different suitabilities or 
limitations for soil engineering. 

Some of the terms used in this soil survey have 
special meaning in soil science that may not be 
familiar to engineers. The Glossary defines many 
terms commonly used in soil science. 


Engineering classification systems 


The two systems most commonly used in classifying 
samples of soils for engineering are the Unified sys- 
tem used by the SCS engineers, Department of De- 
fense, and others, and the AASHO system adopted by 
the American Association of State Highway Officials. 

The Unified System is used to classify soils accord- 
ing to engineering uses for building material or for 
the support of structures other than highways (15). 
Soils are classified according to particle size distribu- 
tion, plasticity index, liquid limit, and organic-matter 
content. Soils are grouped into 15 classes. There are 
eight classes of coarse-grained soils that are subdi- 
vided on the basis of gravel and sand content. These 
are identified as GW, GP, GM, GC, SW, SP, SM, and 
SC. Six classes of fine-grained soils are subdivided on 
the basis of the plasticity index. Nonplastic classes 
are ML, MH, OL, and OH; plastic classes are CL and 
CH. There is one class of highly organic soils, PT. 
Soils on the borderline between two classes are desig- 
nae’ by symbols for both classes, for example CL- 
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Figure 16.—Picnie area near farm pond in Shelby loam. 


The AASHO system is used to classify soils accord- 
ing to those properties that affect their use in high- 
way construction and maintenance (/). In this sys- 
tem, a soil is classified in one of seven basic groups 
ranging from A-1 through A-7 on the basis of grain- 
size distribution, liquid limit, and plasticity index. In 
group A-1 are gravelly soils of high bearing strength, 
or the best soils for subgrade (foundation). At the 
other extreme, in group A-7, are clay soils which 
have low strength when wet and are the poorest soils 
for subgrade. Where laboratory data are available to 
justify a further breakdown, the A-1, A-2, and A-7 
groups are divided as follows: A-l-a, A-1-b, A-2-4, 
A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As additional 
refinement, the engineering value of a soil material 
can be indicated by a group index number. Group 
indexes range from 0 for the best material to 20 or 
more for the poorest. The AASHO classification for 
tested soils, with group index numbers in parenthe- 
ses, is shown in table 8; the estimated classification, 
without group index numbers, is given in table 6 for 
all soils mapped in the survey area. 

USDA texture.is determined by the relative propor- 
tions of sand, silt, and clay in soil material that is less 
than 2.0 millimeters in diameter (8). “Sand,” “silt,” 
“clay,” and some of the other terms used in the 
USDA textural classification are defined in the “Glos- 
sary.” Stones, cobblestones, and gravel are used as 
textural modifiers where present in the soil. 


Engineering properties 


Estimates of soil properties significant in engineer- 
ing are given in table 6. These estimates are made by 
layers of representative soil profiles having signifi- 
cantly different soil properties. The estimates are 
based on field observations made in the course of 
mapping, on test data for these and similar soils, and 
on experience with the same kinds of soil in other 
counties. Following are explanations of some of the 
columns in table 6. 

Depth to bedrock is the distance from the surface of 
the soil to a rock layer within the depth of observa- 
tion. 

Depth to water table is the distance from the 
surface of the soil to the highest level that ground 
water reaches in the soil in most years. 

Soil texture is described in the standard terms used 
by the Department of Agriculture. These terms are 
based on the percentages of sand, silt, and clay in the 
less than 2 millimeter fraction of the soil. “Loam,” for 
example, is soil material that is 7 to 27 percent clay, 
28 to 50 percent silt, and less than 52 percent sand. If 
the soil contains gravel or other particles coarser 
than sand an appropriate modifier is added, as for 
example, ‘gravelly loamy sand.” “Sand,” “silt,” 
“clay,” and some of the other terms used in USDA 
textural classification are defined in the Glossary of 
this soil survey. 
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Permeability, as used here, is an estimate of the 
rate at which saturated soil would transmit water in 
a vertical direction under a unit head of pressure. It 
is estimated on the basis of those soil characteristics 
observed in the field, particularly structure, porosity, 
and texture. Lateral seepage or such transient soil 
features as plowpans and surface crusts are not 
considered, 

Available water capacity is an estimate of the 
capacity of soils to hold water for use by most plants. 
It is defined here as the difference between the 
amount of water in the soil at field capacity and the 
amount at the wilting point of most plants. 

Reaction refers to the acidity or alkalinity of a soil, 
expressed in pH values for a stated soil-solution 
mixture. The pH value and terms used to describe soil 
reaction are explained in the Glossary. 

Shrink-swell potential refers to the relative change 
in volume to be expected of soil material with 
changes in moisture content; that is, the extent to 
which the soil shrinks as it dries out or swells when it 
gets wet. The extent of shrinking and swelling is 
influenced by the amount and kind of clay in the soil. 
Shrinking and swelling of soils can damage building 
foundations, roads, and other structures. Soils having 
a high shrink-swell potential are the most hazardous. 


Engineering interpretations 


Interpretations in table 7 are based on the engi- 
neering properties of soils shown in table 6, on test 
data for soils in this survey area and others nearby or 
adjoining, and on the experience of engineers and soil 
scientists with the soils of Leavenworth and Wyan- 
dotte Counties. In table 7 ratings are used to summa- 
rize suitability of the soils for all listed purposes other 
than for highway location, drainage of cropland and 
pasture, irrigation, ponds and reservoirs, embank- 
ments, terraces and diversions, and waterways. For 
these particular uses, table 7 lists those soil features 
not to be overlooked in planning, installation, and 
maintenance. 

Soil suitability is rated by the terms good, fair, and 
poor, which have, respectively, meanings approxi- 
mately parallel to the terms slight, moderate, and 
severe. 

The soils of Leavenworth and Wyandotte Counties 
were not rated as a source of sand and gravel. Except 
for Sarpy soils, only a few small areas of sand and a 
few pockets of gravel occur within a depth of 5 feet. 
Sarpy soils are a fair source of sandy material. 

Following are explanations of some of the columns 
in table 7: 

Road fill is soil material used in embankments for 
roads. The suitability ratings reflect (1) the predicted 
performance of soil after it has been placed in an 
embankment that has been properly compacted and 
provided with adequate drainage and (2) the relative 
ease of excavating the material] at borrow areas. 

Topsoil is used for topdressing an area where vege- 
tation is to be established and maintained. Suitability 
is affected mainly by ease of working and spreading 
the soil material, as in preparing a seedbed; natural 
fertility of the material, or the response of plants 
when fertilizer is applied; and absence of substances 
toxic to plants. Texture of the soil material and its 
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content of stone fragments are characteristics that 
affect suitability, but also considered in the ratings is 
damage that will result at the area from which 
topsoil is taken. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils suitable for pond reservoir areas 
have low seepage, which is related to their permeabil- 
ity and depth to fractured or permeable bedrock or 
other permeable material. 

Embankments, dikes, and levees require soil mate- 
rial resistant to seepage and piping and of favorable 
stability, shrink-swell potential, shear strength, and 
compactibility. Stones or organic material in a soil 
are among factors that are unfavorable. 

Drainage of cropland and pasture is affected by 
such soil properties as permeability, texture, and 
structure; depth to claypan, rock, or other layers that 
influence rate of water movement; depth to the water 
table; slope, stability in ditchbanks; susceptibility to 
stream overflow; salinity or alkalinity; and availabil- 
ity of outlets for drainage. 

Irrigation is affected by such features as slope; 
susceptibility to stream overflow and water erosion or 
soil blowing; soil texture; content of stones; accumu- 
lations of salts and alkali; depth of root zone; rate of 
water intake at the surface; permeability of soil 
layers below the surface layer and in a fragipan or 
other layer that restricts movement of water; amount 
of water held available to plants; and need for drain- 
age or depth to water table or bedrock. 

Terraces and diversions and waterways are em- 
bankments or ridges constructed across or down the 
slope to intercept and carry runoff so that it soaks 
into the soil or flows slowly to a prepared outlet. 
Features that affect suitability of a soil for terraces 
are uniformity and steepness of slope; depth to bed- 
rock or other unfavorable material; presence of 
stones; permeability; and resistance to water erosion, 
soil slipping, and soil blowing. A soil suitable for these 
structures should provide outlets for runoff and not 
be difficult to vegetate. 


Test data 


Table 8 contains engineering test data for some of 
the major soils in Leavenworth and Wyandotte Coun- 
ties. These tests were made to help evaluate the soils 
for engineering purposes. The engineering classifica- 
tions given are based on data obtained by mechanical 
analyses and by tests to determine liquid limits and 
plastic limits. The mechanical analyses were made by 
eombined sieve and hydrometer methods. 

Compaction (or moisture-density) data are impor- 
tant in earthwork. If a soil material is compacted at 
successively higher moisture content, assuming that 
the compactive effort remains constant, the density 
of the compacted material increases until the opti- 
mum moisture content is reached. After that, density 
decreases with increase in moisture content. The 
highest dry density obtained in the compactive test is 
termed maximum dry density. As a rule, maximum 
strength of earthwork is obtained if the soil is com- 
pacted to the maximum dry density. 

Tests to determine liquid limit and plastic limit 
measure the effect of water on the consistence of soil 
material. 
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Figure 17.—Housing development on Sharpsburg silty clay loam on the ridge. The steep soils of the Gosport-Sogn complex provide 
recreation areas. A central sewage system prevents pollution. 


Town and Country Planning® 


Cities and urban areas made up about 40 percent of 
Wyandotte County in 1965. Urban expansion has 
been increasing rapidly each year. The rate has been 
lower in Leavenworth County. In both counties, ur- 
ban expansion has been greatest in areas along hard 
surface roads. Generally, each homesite is 1 acre or 
more. Business development is oceurring along the 
major trafficways. Industrial development is mainly 
along valleys of Kansas and Missouri Rivers. 

All of the gently sloping to moderately steep soils 
are suited to urban expansion if they are used within 
their limitations. Most of the soils have limitations 
that restrict their use for septic tank absorption 
fields, but they can be used for housing (fig. 17) and 
business developments if proper sewage disposal sys- 
tems are installed. Many are too steep or rocky for 
housing developments, but they can be used for recre- 
ation, wildlife, and greenbelts. 

The information in this part of the survey can be 
used as a basis for land use planning. It is used by 
land use planners, developers, bankers, agricultural- 
ists, and interested citizens. County boards, zoning 
commissions, and health departments use soils infor- 


® By J. D. RECTOR, assistant State resource conservationist, and 
LARRY D. ZAVESKY, soil scientist, Soil Conservation Service. 
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mation in determining agricultural and city zoning 
and in implementing ordinances. Homeowners and 
prospective homeowners can find information about 
the limitations of the soils for lawns, trees, and 
ornamental plantings. 


The soil is ordinarily examined to a depth of about 6 
feet. At a greater depth, additional geological investi- 
gation may be needed. Because some delineations on 
the maps include soils that differ from the named soil, 
onsite investigation is sometimes needed. 


Limitations for community development 


The information in table 9 can be used by commu- 
nity developers and others in planning roads, build- 
ing support, and sewage disposal. Important desira- 
ble features are listed. Detrimental or undesirable 
features are emphasized. The ratings and other infor- 
mation in this table are based on estimated engineer- 
ing properties of the soils in table 6, on available test 
data in table 8, and on field experience. For informa- 
tion about suitability of the soil for road material, 
embankments, dikes and irrigation, see table 7, “Engi- 
neering Interpretations.” Explanations of column 
headings in table 9 follow. 

Septic tank absorption fields are subsurface sys- 


tems of tile or perforated pipe that distribute effluent 


from a septic tank into natural soil. The soil material 
from a depth of 18 inches to 6 feet is evaluated. The 
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TABLE 9.-—Limitation of soils 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 


Soil series and map symbol 


Septic tank 
absorption fields 


for referring to other series 


Degree and kind of limitation for— 


Sewage lagoons 


Alluvial land: Aa 


Armster: Ac, Ad, Ae 
Basehor: Ba 


Bremer: Br 


Elmont: 
Eudora: Eu 


*Gosport: Gc, Gs 


Grundy: Gt, Gu 


Gymer® “(Gy 24.3222 oS oo ek ee 
aie! AG) eA ee ee ia 
Haynie). Ay scecescesseeeousascssecuctessee 


Judson: Ju 


Kennebec: Ke 
Knox: 


Kh, Kk, Km, Kn 


Konawa: Ko, Kw 


Ladoga: La 


BCE coiecuaccekecesiesdectiedseke se 


For Sogn part of Gs, see Sogn series. 


eee Severe: subject to flood- 


ing. 
Severe: moderately slow 
| permeability. 


Severe: bedrock within a 
depth of 20 inches. 


Severe: slow permeability 


Severe; moderately slow 
permeability. 


Slight if protected from 
ooding, moderate if 
subject to flooding. 
Severe: very slow permea- 
bility; bedrock within a 
depth of 40 inches. 


Se lcaaaWwadeaa toto aaes eee eeeaad! Severe: slow permeability 


Severe: moderately slow 
permeability. 


Sesed Severe: very slow permea- 


bility. 


aan Slight if protected from 


flooding, severe if sub- 
ject to flooding. 


Severe: subject to flood- 
ing. 


Moderate: moderate 
permeability. 

Severe if slope is more 
than 15 percent. 


Moderate: moderate 
permeability. 

Severe if slope is more 
than 15 percent. 


Severe: moderately slow 
permeability. 


Severe: subject to flood- 


ing. 

Moderate if slope is 2 to 7 
percent, severe if more 
than 7 percent. 


Severe: moderately rapid 
permeability; bedrock 
within a depth of 20 
inches. 

Slight to moderate: sea- 
sonal high water table. 


Moderate if slope is 2 to 7 
percent, severe if more 
than 7 percent. 

Moderate: moderate 
permeability. 


Severe: bedrock within a 
depth of 40 inches. 


Moderate: slope is 2 to 7 
percent. 


Moderate: slope is 2to7 
percent. 
Slight 


Moderate if protected from 
flooding; moderate 
permeability. 

Severe if subject to flood- 


ing. 
Moderate: moderate 
permeability. 


Severe: subject to flood- 
ing. 


Severe: slope is more than 
7 percent. 


Moderate: moderate 
permeability; slope is 2 
to 7 percent. 

Severe if slope is more 
than 7 percent. 


Moderate if slope is 2 to 7 
percent. 


Shallow 
excavations 


Severe: subject to flood- 
ing. 

Moderate: wet; moder- 
ately well drained; fair 
workability; clay loam 
texture. 

Severe: bedrock within a 

depth of 20 inches. 


Severe: wet; somewhat 
poorly drained; poor 
workability; silty clay 
texture. 

Slight if slope is 3 to 8 per- 
cent, moderate if 8 to 12 
percent. 

Slight if protected from 
flooding, moderate if 
subject to flooding. 

Severe: bedrock within a 
depth of 40 inches. 


Severe: wet; somewhat 
poorly drained; poor 
workability; silty clay 
texture. 


Severe: wet; somewhat 
poorly drained; poor 
workability; silty clay 
texture. 


Slight if protected from 
ooding, moderate if 
subject to flooding. 


Slight 


Severe: subject to flood- 
ing. 


Moderate if slope is 8 to 15 
percent, severe if more 
than 15 percent. 


Moderate if slope is 8 to 15 
percent, severe if more 
than 15 percent. 


Moderate: wet; moder- 
ately well drained. 
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for community development 


such mapping units may have different properties and limitations, and for this reason it 


é is necessary to follow carefully the instructions 
that appear in the first column] 


Degree and kind of limitation for—Continued 


Suitability as— 


_ Dwellings 
with basements 


Local roads 
and streets 


Sanitary land 
fill trench 


Sanitary land 
fill area 


Sanitary land 
fill cover material 


Severe: subject to flood- 
ing. 

Moderate: moderately 
well drained; moderate 
shrink-swell potential; 
fair bearing capacity, 

Severe: bedrock within a 
depth of 20 inches. 


Severe: wet; somewhat 
poorly drained; high 
shrink-swell potential. 


Moderate: moderate 
shrink-swell potential; 
fair bearing capacity. 

Moderate: fair bearing 
capacity. 


Severe: high shrink- 
swell potential. 


Severe: wet; somewhat 
poorly drained; high 
shrink-swell potential; 
fair to poor bearing ca- 
pacity. 

Moderate: moderate 
shrink-swell potential; 
fair bearing capacity. 

Severe: wet; somewhat 
poorly drained; worka- 
bility; silty elay tex- 
ture; high shrink-swell 
potential; poor bearing 
strength. 

Moderate if protected 
from flooding; fair 
bearing capacity. 

Severe if subject to flood- 
ing. 

Moderate: moderate 
shrink-swell potential; 
fair bearing capacity. 


Severe: subject to flood- 
ing. 
Moderate: moderate 


shrink-swell potential; 
fair bearing capacity. 


Moderate: moderate 
shrink-swell potential; 
fair bearing capacity; 
slope is 8 to 15 percent. 

Severe if slope is more 
than 15 percent. 

Moderate: moderate to 
high shrink-swell po- 
tential; fair to poor 
bearing capacity. 


Severe: subject to flood- 


ing. 
Moderate: poor 

subgrade; moderate 

shrink-swell potential. 


Severe: bedrock within a 
depth of 20 inches. 


Severe: poor subgrade; 
high shrink-swell po- 
tential. 


Moderate: fair 
subgrade; moderate 
shrink-swell potential. 

Severe: frost-action po- 
tential. 


Moderate: fair 
subgrade; moderate 
shrink-swell potential. 

Severe if slope is more 
than 15 percent. 

Severe: poor subgrade; 
high shrink-swell po- 
tential. 


Moderate: fair 
subgrade; moderate 
shrink-swell potential. 

Severe: poor subgrade; 
high shrink-swell po- 
tential. 


Severe: frost-action po- 
tential. 
Moderate: fair 


subgrade; moderate 
shrink-swell potential; 
frost-action potential. 

Severe: subject to flood- 
ing; poor subgrade; 
moderate shrink-swell 
potential; frost-action 
potential, 

Moderate: fair 
subgrade; moderate 
shrink-swell potential. 

Severe if slope is more 
than 15 percent. 

Moderate: fair 
subgrade; moderate 
shrink-swell potential. 


Moderate: fair 
subgrade; moderate to 
high shrink-swell po- 
tential. 


Severe: subject to flood- 


ing. 
Moderate: clay loam tex- 
ture. 


Severe: moderately 
rapid permeability; 
bedrock within a depth 
of 20 inches. 

Severe: poor workabil- 
ity; silty clay texture. 


Moderate: fair workabil- 
ity; silty clay loam tex- 
ture. 

Slight if protected from 
flooding, moderate if 
subject to flooding. 

Severe: bedrock within a 
depth of 40 inches; silty 
clay texture. 


Severe: workability; 
silty clay texture. 


Moderate: workability; 
silty clay loam texture. 


Severe: wet; somewhat 
poorly drained; worka- 
bility; silty clay tex- 
ture. 


Slight if protected from 
flooding, severe if sub- 
ject to flooding. 


Slight 


Severe: subject to flood- 
ing. 


Moderate if slope is 15 to 
25 percent, severe if 
more than 25 percent. 


Moderate: fair workabil- 
ity; silty clay loam tex- 
ture. 


Severe: subject to flood- 
ing. 

Moderate: slope is 2 to 

12 percent. 


Severe: moderately 
rapid permeability; in 
places slope is more 
than 15 percent. 

Moderate: wet; some- 
what poorly drained. 


Slight if slope is 3 to 8 
percent, moderate if 8 
to 12 percent. 

Moderate if protected 
from flooding; moder- 
ate permeability. 

Moderate if slope is 8 to 
15 percent, severe if 
more than 15 percent. 


Moderate: wet; some- 
what poorly drained, 


Moderate: wet; some- 
what poorly drained. 


Moderate: subject to 
flooding; moderate 
permeability. 


Severe: subject to flood- 
ing. 


Moderate if slope is 8 to 
15 percent, severe if 
more than 15 percent. 


Severe: moderately _ 
rapid permeability in 
surface layer. 


Good. 


Fair: fair workability; 
firm clay loam subsoil; 
slope is 2 to 12 percent. 


Poor: less than 20 inches 
deep. 
Poor: poor workability; 


very firm silty clay 
subsoil. 


Fair: fair workability; 
firm silty clay loam 
subsoil. 

Good. 


Poor: poor workability; 
very firm silty clay 
subsoil. 


Poor: poor workability; 
very firm silty clay 
subsoil. 


Fair: fair workability; 
firm silty clay loam 
subsoil. 

Poor: poor workability; 
very firm silty clay 
subsoil; difficult to es- 
tablish vegetation. 


Good. 


Good. 


Good. 


Fair if slope is 8 to 15 
percent, poor if more 
than 15 percent. 


Fair: cover material 20 
to 40 inches deep. 

Poor if slope is more than 
15 percent. 


Fair: fair workability; 
firm silty clay loam 
subsoil. 
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TABLE 9.—Limitation of soils 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 


Soil series and map symbol 
Septic tank 
absorption fields 


Sewage lagoons 


Marshall: Mb, Mc, Md .....--.---------------_- Slight if slope is less than 8 
percent, moderate if 
more than 8 percent. 

Martin: Mn, Mr,Ms ____--- - 2 ee Severe: slow permeability 

Onawa: On, O00  _____.-~22.2 21 eee Severe: subject to flood- 
ing. 

Oskas- (OS: (one-act hos a hode nebo ia oe Severe: slow permeabil- 
ity; bedrock within a 
depth of 40 inches. 

Pawnee: Pb, Pc, Pe __...-.._.-_-_______________ Severe: slow permeability 

“Sarpye 2580 oo oo. Ae Doh Loe ceed Slight if protected from 


flooding, severe if sub- 
ject to flooding; hazard 
of pollution in places. 
Severe: moderately slow 
permeability. 


or Haynie part, see Haynie series. 


Sharpsburg: Sb, Sc 


*Shelby: Se, Sh, Sm, Sp, Ss 
For Pawnee part of Sp and Ss, see Pawnee 
series. 


Severe: moderately slow 
permeability. 


ibleyville: SY ccceco cn eweeweenendawereenccesd Moderate to severe: 

i lei permeable bedrock 
within a depth of 40 
inches. 

SOGN auduscece Messi te te eee ee te eh S Severe: bedrock within a 


depth of 20 inches. 


Severe: bedrock within a 


Vi d: V 
inlan S depth of 20 inches. 


For Sibleyville part, see Sibleyville series. 


TOE SU pace ieee ee a bility; subject to flood- 
ing. 

Welda: We, Wd _.--~...----------------------- Severe: mo 
permeability. 

Tooks (ZO! ais vasesccoeseeseesenussceseeusieees Severe: slow permeabil- 


ity; subject to flooding. 


Moderate: moderate 
permeability; slope is 2 
to 7 percent. 

Severe if slope is more 
than 7 percent. 


Moderate if slope is 2 to 7 
percent, severe if more 
than 7 percent. 


Moderate: water table at 
a depth of 4 to 5 feet; 
moderate permeability 
below a depth of 25 
inches. 

Severe: bedrock within a 
depth of 40 inches. 


Moderate if slope is 2 to 7 
percent, severe if more 
than 7 percent. 

Severe: rapid permeabil- 

ity. 


Moderate if slope is 2 to 7 
percent, severe if more 
than 7 percent. 


Moderate if slope is 2 to 7 
percent, severe if more 
than 7 percent. 


Severe: bedrock within a 
depth of 40 inches. 


Severe: bedrock within a 
depth of 20 inches. 


Severe: bedrock within a 
depth of 20 inches. 


Severe; very slow permea, Severe: subject to flood- 


ing. 


moderately slow! Moderate if slope is 2 to 7 


percent, severe if more 

than 7 percent. 
Severe: subject to flood- 
ing. 


for referring to other series 


Degree and kind of limitation for— 


Shallow 
excavations 


Slight if slope is less than 8 
percent, moderate if 8 to 
15 percent. 


Severe: poor workability; 
silty clay texture. 


Severe: wet; somewhat 
poorly drained; poor 
workability; silty clay 
texture, 


Severe: bedrock within a 
depth of 40 inches. 


Moderate: wet; moder- 
ately well drained; fair 
workability; clay loam 
texture. 

Severe: sandy texture__ 


Moderate: wet; moder- 
ately well drained; fair 
workability; silty clay 
loam texture. 


Moderate: wet; moder- 
ately well drained. 


Moderate: rippable bed- 
rock within a depth of 40 
inches. 


Severe: bedrock within a 
depth of 20 inches. 


Severe: bedrock within a 
depth of 20 inches. 


Severe: wet; very poorly 
drained; poor workabil- 
ity; silty clay texture; 
subject to flooding. 


Slight if slope is less than 8 
percent, moderate if 8 to 
15 percent. 


Severe: subject to flood- 
ing. 
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for community development—Continued 


such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions 
that appear in the first column] 


Degree and kind of limitation for—Continued 


Suitability as— 


: Dwellings 
with basements 


Local roads 
and streets 


Sanitary land 
fill trench 


Sanitary land 
fill area 


Sanitary land 
fill cover material 


Moderate: moderate 
shrink-swell potential, 
fair bearing capacity. 


Severe: high shrink- 
swell potential; poor 
bearing capacity. 


Severe: subject to flood- 
ing; wet; somewhat 
poorly drained. 


Severe: high shrink- 
swell potential; bedrock 
within a depth of 40 
inches. 

Severe: high shrink- 
swell potential; fair to 
poor bearing capacity. 


Slight if protected from 
flooding, severe if sub- 
ject to flooding. 


Moderate: wet; moder- 
ately well drained; 
moderate to high 
shrink-swell potential; 
fair to poor bearing ca- 
pacity. 

Moderate: wet; moder- 
ately well drained; 
moderate shrink-swell 
potential; fair bearing 
capacity. 

Moderate: rippable bed- 
rock within a depth of 
40 inches; moderate 
shrink-swell potential. 

Severe: bedrock within a 
depth of 20 inches. 


Severe: bedrock within a 
depth of 20 inches. 


Severe: subject to flood- 
ing. 


Moderate: moderate 
shrink-swell potential; 
fair bearing capacity. 


Severe: 
ing. 


subject to flood- 


Moderate: 


Severe: 


Severe: 


Severe: 


Severe: 


fair 
subgrade; moderate 
shrink-swell potential; 
frost-action potential. 


poor subgrade; 
high shrink-swell po- 
tential. 


poor subgrade; 
high shrink-swell po- 
tential. 


fair subgrade; 
high shrink-swell po- 
tential. 


poor subgrade; 
high shrink-swell po- 
tential. 


Moderate if protected 


from flooding, severe if 
subject to flooding. 


Moderate: fair 
subgrade; moderate to 
high shrink-swell po- 
tential. 


Moderate: fair 
subgrade; moderate 
shrink-swell potential. 


Moderate: fair 
subgrade; moderate 
shrink-swell potential. 


Severe: bedrock within a 


depth of 20 inches. 


Moderate: rippable bed- 
rock within a depth of 
20 inches. 

Severe: subject to flood- 
ing; poor subgrade; 
high shrink-swell po- 
tential; wet; very 
poorly drained. 

Moderate: fair 
subgrade; moderate 
shrink-swell potential. 


Severe: wet; poorly 
drained; poor 
subgrade; high shrink- 
swell potential. 


Severe: poor workabil- 
ity; silty clay texture. 


Severe: poor workabil- 
ity; silty clay texture; 
subject to flooding. 


Severe: bedrock within a 
depth of 40 inches. 


Moderate: fair workabil- 
ity; clay loam texture. 


Severe: sandy texture; 
rapid permeability. 


Moderate: fair workabil- 
ity; silty clay loam tex- 
ture. 


Moderate: fair workabil- 
ity; clay loam texture. 


Severe: rippable bedrock 
within a depth of 40 
inches. 


Severe: bedrock within a 
depth of 20 inches. 


Severe: bedrock within a 
depth of 20 inches. 


Severe: subject to flood- 
ing. 


Moderate: fair workabil- 
ity; silty clay loam tex- 
ture. 


Severe: 
ing. 


subject to flood- 


Slight if slope is less than 
8 percent, moderate if 8 
to 15 percent. 


Slight if slope is less than 
8 percent, moderate if 
more than 8 percent. 

Severe: subject to flood- 

ing. 


Slight 


Slight 


Severe: 
ity. 


rapid permeabil- 


Slight 


Moderate if slope is 8 to 
15 percent, severe if 
more than 15 percent. 

Moderate if slope is 8 to 
12 percent. 


Severe: subject to flood- 
ing. 


Slight if slope is less than 
8 percent, moderate if 8 
to 15 percent. 


Severe: subject to flood- 
ing. 


Good if slope is less than 
8 percent, fair if more 
than 8 percent. 


Poor: poor workability; 
very firm silty clay 
subsoil; difficult to es- 
tablish vegetation. 

Poor: poor workability; 
very firm silty clay 
subsoil. 


Fair: fair workability; 
firm silty clay loam 
subsoil; difficult to es- 
tablish vegetation. 

Fair: fair workability; 
firm clay loam subsoil; 
difficult to establish 
vegetation. 


Poor: sandy texture. 


Fair: fair workability; 
firm silty clay loam 
subsoil. 


Fair: fair workability; 
firm clay loam subsoil. 


Fair: less than 40 inches 
deep 
Poor: bedrock within a 


depth of 20 inches. 


Poor: bedrock within a 
depth of 20 inches. 


Poor: poor workability; 
very firm silty clay 
subsoil; wet; very 
poorly drained. 


Fair: fair workability; 
firm silty clay loam 
subsoil; hazard of ero- 
sion. 


Fair to poor: poor work- 


ability; firm silty clay 
loam subsoil; difficult 
to establish vegetation; 
wet; poorly drained. 
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soil properties considered are those that affect both 
absorption of effluent and construction and operation 
of the system. Properties that affect absorption are 
permeability, depth to water table or rock, and sus- 
ceptibility to flooding. Slope affects difficulty of lay- 
out and construction and increases the risk of soil 
erosion, lateral seepage, and downslope flow of ef- 
fluent. Large rocks or boulders increase construction 
costs. 

Sewage lagoons are shallow ponds constructed to 
hold sewage within a depth of 2 to 5 feet, long enough 
for bacteria to decompose the solids. A lagoon has a 
nearly level floor and sides, or embankments, of 
compacted soil material. It is assumed that the em- 
bankment is compacted to medium density and the 
pond is protected from flooding. Properties considered 
are those that affect the pond floor and the embank- 
ment. Those that affect the pond floor are permeabil- 
ity, organic-matter content, and slope; and if the floor 
needs to be leveled, depth to bedrock becomes a 
factor. Those that affect the embankment are the 
engineering properties of the material as defined in 
the Unified Soil Classification and the number of 
stones, if any, that influence the ease of excavation 
and the compaction of the embankment material. 

Shallow excavations require digging or trenching 
to a depth of less than 6 feet; for example, excava- 
tions for pipelines, sewer lines, phone and power 
transmission lines, basements, open ditches, and cem- 
eteries. Desirable soil properties are good workability, 
moderate resistance to sloughing, gentle slopes, ab- 
sence of rock outcrops or big stones, and freedom 
from flooding or a high water table. 

Dwellings, as rated in table 9, are no more than 
three stories high and are supported by foundation 
footings placed in undisturbed soil. The features that 
affect the rating of a soil for dwellings are those that 
relate to capacity to support load and resist settle- 
ment under load, and those that relate to ease of 
excavation. Soil properties that affect capacity to 
support load are wetness, susceptibility to flooding, 
density, plasticity, texture, and shrink-swell poten- 
tial. Those that affect excavation are wetness, slope, 
depth to bedrock, and content of stones and rocks. 


Local roads and streets, as rated in table 9, have an 
all-weather surface expected to carry automobile 
traffic all year. They have a subgrade of underlying 
soil material; a base consisting of gravel, crushed 
rock, or soil material stabilized with lime or cement; 
and a flexible or rigid surface, commonly asphalt or 
concrete. The roads are graded to shed water and 
have ordinary provisions for drainage. They are built 
mainly from soil at hand, and most cuts and fills are 
less than 6 feet deep. Soil properties that most affect 
design and construction of roads and streets are load 
supporting capacity and stability of the subgrade, 
and the workability and quantity of cut and fill 
material available. The AASHO and Unified classifi- 
cations of the soil material, and also the shrink-swell 
potential, determine traffic supporting capacity. Wet- 
ness and flooding affect the stability of the material. 
Slope, depth to hard rock, content of stones and rocks, 
and wetness affect the ease of excavation and 
amount of cut and fill needed to reach an even grade. 

Sanitary landfill is a method of disposing of refuse 
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in dug trenches or by placing refuse on the surface of 
the soil. The waste is spread in thin layers, com- 
pacted, and covered with soil throughout the disposal 
period. Landfill areas are subject to heavy vehicular 
traffic. Some soil properties that affect suitability for 
landfill are ease of excavation, hazard of polluting 
ground water, and trafficability. The best soils have 
moderately slow permeability, withstand heavy 
traffic, and are friable and easy to excavate. Unless 
otherwise stated, the ratings in table 9 apply only to a 
depth of about 6 feet. Ratings of slight or moderate, 
therefore, may not be valid if trenches are to be much 
deeper than 6 feet. For some soils, reliable predictions 
can be made to a depth of 10 or 15 feet. Nevertheless, 
every site should be investigated before it is selected. 

The degree of limitation is expressed as slight, 
moderate, or severe. If the rating is moderate or 
severe, the detrimental or undesirable features are 
stated. If the rating is slight, no major limitation is 
anticipated and no explanation is given. The ratings 
are defined as follows (4). 

A rating of slight means that the soil is free of 
hmitations that affect the intended use, or that limi- 
tations are easy to overcome. A rating of moderate 
means that the limitation generally can be overcome 
by correct planning and careful design. A rating of 
severe means that careful planning and above-aver- 
age design are required. 

Texture, permeability, reaction, and shrink-swell 
potential are defined in table 6. Workability is re- 
flected by soil properties that affect the ease of 
digging, moving, and spreading soil material during 
wet and dry periods. 

Selection of shrubs and trees 


Table 10 contains information that can be used in 
selecting shrubs and trees, by woodland suitability 
groups. The plants are grouped as deciduous trees, 
deciduous shrubs and vines, broadleaf evergreen 
shrubs and vines, evergreen trees, and coniferous 
evergreen trees and shrubs. 

The shrubs and trees popular in the survey area 
are rated for use as shade trees and ornamentals and 
as habitat for wildlife. The potential height and the 
growth rate are shown. These plantings can also be 
used in screens, borders, hedges, windbreaks, and 
critical areas.7 
Suitability for orchards, gardens, and lawns 


Table 11 shows the suitability of the soils for or- 
chard fruits, garden vegetables, truck crops, and lawn 
grasses. Among the fruits commonly grown are ap- 
ples, cherries, peaches, and plums, and bush fruits 
and other such fruits as blackberries, currants, goose- 
berries, grapes, raspberries, and strawberries. Among 
the garden vegetables and truck crops commonly 
grown are cantaloup, potatoes, tomatoes, watermel- 
ons, and a variety of common vegetables. Among the 
lawn grasses are the “cool season” Kentucky blue- 
grass, Merion bluegrass, and tall fescues and the 
“warm season” Zoysia grass. For additional informa- 
tion, pamphlets and bulletins are available at the 
local county extension office. 


” PARKS, CHARLES, and QUINLIN, L. R., What Shall I Plant? Ext. 
vs 292, 16 pp., illus., Extension Serv., Kansas State Univ. 
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TABLE 10.—Selection of shrubs and trees, by woodland suitability groups 


[The letter “x” indicates species suitability; an asterisk indicates species most commonly grown in the survey area] 


Common name 


*Ash, green 


Ash, white 
Baldcypress _______.___- 
*Birch, European white __ 
Birch, river 
Boxelder 


Catalpa, northern __.________ 
Coffeetree, Kentucky 


*Cottonwood 


Crabapple, Hopa _.___..-______ 
*Dogwood, flowering __ 
*Elm, American 


Elm, Augustine ascending 


Elm, Chinese 


“Hackberry, common 


*Hawthorn, cock spur 


*Hawthorn, Washington 


*Honey Locust, thornless 


Lilac, Japanese tree 


*Linden, American 


Locust, black 


Magnolia, saucer 


Maple, Japanese 


*Maple, Norway 


Maple, Schwedler 


*Maple, silver 


Maple, sugar ______.___--.--___| 


*Moraine Locust 


Oak, bur 


Oak, chinkapin 
*Oak pin 
*Oak, red 


DECIDUOUS TREES 


Woodland suit- 


ability group 


201, 3w2, 4w2, 5w3 


201, 3w2, 4w2, Bw3 ______ 

201, 38w2, 4r2, 4w2, 5w3 

8w2, 4r2, 4w2, 5w3 ______ 

201, 8w2, 452, 4dw2, 5w3 

201, 3w2, 401, 422, 482, 
4w2, 5d2!, 5w3. 

201, 8w2, 401, 4r2!, 482, 
5d2), 5w3. 

201, 3w2, 401, 482, 4w2 

201, 3w2, 401, 482, 4w2, 


5ws3. 
201, 3w2, 482, 4w2, 5w3 


201, 8w2, 401, 4r2, 482 

3w2, 401, 4r2, 4w2, 5w3 

201, 3w2, 401, 4r2, 482, 
4w2, 5w3. 


4 201, 3w2, 401, 4r2, 452, 


4we2, 5w3. 

201, 3w2, 4o1, 4r2, 482, 
4we2, 5w3. 

201, 3w2, 401, 4r2, 482, 
4w2, ne 

All groups ..----__.---__ 

201, Sw2, dei 4r2!, 452, 
dw, 5d2!, 

201, Sw2, Sol, 4r2!, 4s2, 
4w2, 5 5w3. 

201, 3w2, rel 4r2!, 4s2, 
4w2, 5d2!, bw3. 

2o1, 3w2, 401, 4r2), 4s2, 
4w2, 5d2!, 5w3. 

201, 3w2, 401, 4r2!, 452, 
4w2, 5d2!, 5w3. 

201, 3w2, 401, 4r2}, 482, 
4w2, 5d2!, 5w3. 

201, 3w2, 401, 4r2', 482, 
4w2, 5d2!, 5w3. 

201, 3w2, 401}, 4r21, 4w2, 
5d2!, 5w3. 

201, 3w2, 401, 4r2, 4s2, 
4w2, 5d2!, 5w3. 
201, ag 4o1!, 4r2), 

5 


ws. 

201, 3w2, dol’, 4r2!, 
5w3. 

201, ae 4o)!, 4r21, 4w2, 
bw 

201, 3w2, 4ol!, 4r2!, 4w2, 
5w3. 

201, w?, 4ol1', 4r21, 4w2, 


5w 
201, 3w2, 401!, 4r2!, 4w2, 
5w3 


4w2, 


4w2, 


w3. 
201, 3w2, 401, 4r2!, 482, 
4w2, 5d2), 5w3. 

201, 3w2, 4o1!, 4r2!, 4s2, 
4w2, 5w3. 
4ol1, 4r2, 5d2 ___-_ 

201, 3w2, 4o1, 4r2!, 4s2, 
4w2, 5d2!, 4w3. 

201, 3w2, 401, 4w2, 5r2), 

201, 3w2, 401, 4r2!, 482, 
4w2, 5d2!, 5w3. 

201, 3w2, 401, 4r2, 4w2, 
5d2), 


Shade 


Orna- 
mental 


food or 


Potential 
height 


Feet 

50-60 
50-70 
50-70 
80-40 
40-60 
50-60 
15-25 


40-50 
0-50 


80-100 
15-20 
15-25 
70-80 
70-80 
3545 
60-70 


40-50 
50-75 


20-40 
50-70 
25-30 
25-30 
40-50 
20-30 
40-60 
35-40 
15-30 

8-12 
40-60 
40-50 
70-80 
40-70 
40-50 
50-80 
35-50 
50-60 


60-80 
60-70 


60-80 


Moderate. 


Slow 
Moderate 


Moderate. 


Moderate. 
Moderate. 


Moderate 


Moderate. 


Moderate 


Moderate. 


Moderate. 
Moderate. 


Moderate. 


Slow. 


Moderate. 
Moderate. 


Rapid. 


Moderate. 


Rapid. 
Moderate 
Slow 
Moderate 
Rapid 


Moderate 


Moderate. 


General remarks 


heer space and 


Irrigate. 


Breaks easily. 


Plant male trees 
only. 


Shade preferred. 
Disease prone. 


Resists Dutch Elm 
disease. 


Plant male trees 
only. 


| Drought resistant. 


_-..| Long thorns. 


Very drought resist- 
ant. 


Poor tree. 


_..4 Slow growing. 

Grows on rock 
ridges. 

Well adapted to low- 
land. 

Fairly fast growing. 


Grows best on cool 
slopes. 
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TABLE 10.—Selection of shrubs and trees, by woodland suitability growps—Continued 


(The letter ‘‘x” indicates species suitability; an asterisk indicates species most commonly grown in the survey area] 


Common name 


Osage-orange 
Pagoda tree, Japanese 


Peach, double flowering 


*Plane tree, American 
Plane tree, London 
Plum, Newport 


Plum, Pissard _____-_________J 
Poplar, Bolkana 
Poplar, lombardy __ 
Poplar, white _...-_ 
Redbud, eastern 


Russian-olive 


Soapberry, western 


Sweetgum, American 


Tree of Heaven _____________ 4 


Tulip tree 


Willow, black __..-------.____- 


Yellowwood, American 


*Walnut, black 


DECIDUOUS TREES 


Woodland suit- 
ability group 


All groups 

201, 3w2, 401, ce 482, 
dw2, 5d2!, 

201, 3w2, 401, 4r3!, 4s2, 
4w2, 5d2}, 

201, 3w2, 4w2 

201, 3w2, 4w2 

201, 3w2, 401, 4r2!, 4s2, 


wa, 1, 
201, 3w2, 4ol, 4r2!, 4s2, 
4w2, 5d2!. 
201, 3w2, 401, 4r2, 482 
201, 3w2, 401, 4r2, 452 
201, 3w2, 401, 4r2, 452 
201, 3w2, dol', 4r2!, 482, 
4w2, 5d2), 
201, 3w2, 4ol!, 4r2!, 482, 
4w2, 5d2!, 

201, 3w2, 401!, 4r2!, 482, 
4w2, 5d2). 
201, 3w2, 401}, 

5w3. 
201, 3w2, 401, 4r2!, 4w2, 


5w3. 

201, 3w2, ee 4r2!, 452, 
4w2, 5 

201, a we 4w2, 5w3 


4r21, 


2o1, 3w2, 4r2!, 452, 4w2, 
5d2!, 


201, 3w2, 4ol, 4r2, 482, 
4w?, 5w3. 


4w2, 


Potential 
height 


Moderate. 
Rapid. 


Moderate. 
Rapid. 
Rapid. 
Moderate. 
Moderate. 
Rapid. 
Rapid. 
Rapid. 
Rapid. 
Rapid. 


Moderate. 


Moderate. 


Moderate. 
Rapid. 


General remarks 


Protects stream 
banks. 


DECIDUOUS SHRUBS AND VINES 


*Almond, cherry flowering ___| 


Amur honeysuckle 


*Barberry, Japanese 


*Barberry, mentor ____________| 

Barberry, redleaf 
*Beauty bush __._____-____-___J 
«Bittersweet, common __________| 


*Buffaloberry, silver 


*Butterflybush, orangeye 


Chastetree, lilac 


*Cotoneaster, Peking 


*Cotoneaster, spreading 


*Coralberry, Chenault 


Zod 8w2, 401, 4r2!, 482, 
4w2, 52), 

201, 3we, 4ol, 4r2!, 482, 
4w2, Bd2!, 

201, a 4o1, 4r2!, 482, 
4w2, 5 2), 

201, 3w2, 401, 4r2!, 4s2, 
4w2, 5d 2}, 

201, 3w2, 4ol, 4r2!, 482, 
4w?, 2), 

201, 38w2, ae 4r2!, 452, 
4w2, §d2 

2ol, 3w2, tol, 4r2!, 4s2, 
4w2, 5d2), 

201, 3w2, 401, 4r2!, 482, 
4w2, 5 5d21, 

201, 3w2, 4ol, 4r2', 482, 
dw2, 5d21, 

201, 3w2, 4ol, 4r2', 482, 
4w2, 5d2!, 

201, 3w2, 401, 4r2!, 4s2, 
4w2, 5d2!. 

201, 3w2, 401, 4r2!, 482, 
4w2, 5d2?. 

201, 3w2, 401, 4r2!, 4s2, 
4w2, 5d2!. 


201, 3w2, 401, 4r2!, 482, 
4w2, 5d21, 


201, 3w2, 401, 4r2!, 482, 
4w2, 5d2), 

201, 3w2, 4ol, 4r2!, 482, 
4we2, 5d 2 


Moderate. 
Moderate 
Moderate 
Moderate 
Moderate. 
Fast. 
Fast. 
Moderate. 
Moderate. 
Moderate. 


Moderate 


Moderate 


Moderate. 


Suitable for critical 
area plantings. 

Suitable for hedge 
plantings. 

Suitable for hedge 
plantings 

Suitable for hedge 
plantings. 


Suitable for screen, 
barrier, and hedge 
plantings, 

Suitable for screen, 
barrier, and hedge 
plantings. 

Suitable for hedge 
plantings. 
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TABLE 10.—Selection of shrubs and trees, by woodland suitability growps—Continued 


(The letter “x” indicates species suitability; an asterisk indicates species most commonly grown in the survey area] 


Cammon name Woodland suit- 


ability group 


Coralberry, Indiancurrant 


4w2, 5d2!, 

Currant, golden __....______- 201, 3w2, 401, 4r2!, 4s2, 
4w2, 5d2!, 

*Dogwood, GNAV ce oS es 201, 3w2, 4ol, 4r2!, 482, 
4w?, 5d2!, 

*Dogwood, redosier __________- 201, 3w2, 4o1, 4r2!, 452, 
4w?, 5d2!, 5w3. 


*Elder, American _____________ 
4w2, 5w 
_--| 8w2, 401, 4r2, 4w2 
_-.. 201, 3w2, 401, 4r2, 4s2, 
4w2, 5w3. 
201, 3w2, 401, 4r2, 482, 


4w?2, 5w3. 


*Euonymus, dwarf winged 
*Euonymus, eastern wahoo 


*Euonymus, European 


*Euonymus, winged ._______-__ 
4w2, 5d2'. 
*Forsythia, border 


4w2, 5d2! 


*Forsythia, greenstem 
4w2, 5d2!. 


*Forsythia, showy border 


4w2, 5d2! 


*Forsythia, weeping 


4w2, 5d2!. 


*Honeysuckle, Morrow _______. 
4w2, 5d2'. 

201, 3w2, 4ol, 4r2!, 482, 
4w2, §d2), 

201, 3w2, 4ol, 4r2!, 4s2, 
4w2, 5d2!. 

201, 1, Bw2, 4o1, 4r2!, 452, 


*Honeysuckle, Tatarian 


*Honeysuckle, winter 


*Hydrangea, Panick 


Hydrangea, Peegee 


4w2, 
*Hydrangea, snowhill ___-.___ 201, 3w2, 401, 4r2!, 4s2, 
4w2., 
*Jetbead, black __...._________.| 201, 3w2, 401, 4r2!, 482, 
; 4w2, 5d 2}, 
Kerria, Japanese __.__________ 201, 3w2, dol, 4r2!, 482, 
dw2, 5d2! 
Lilac, Chinese ____-__________|] 201, 3w2, 4o1, 4r2!, 4s2, 
4w2, 5d2!, 
*Lilac, common _________---___ 201, 3w2, 4o1, 4r2!, 482, 
4w2, 5d2!, 
*Mockorange, big scentless _____ 201, 3w2, 401, 4r2!, 482, 
4w2, 5 5d2!, 
*Mockorange, sweet ____________ 2o1, 3w2, 4o1, 4r2!, 482, 
4w2, 5d2!. 


201, 3w2, 401, 4r2!, 482, 
4w2, 5d2!, 

201, 3w2, 4ol, 4r2}, 4s2, 
4w2, 5d2!, 


201, 3w2, 4ol, 4r2', 482, 
4w?, 5d2 


Mockorange, Virginalis 


*Pearlbush, common 


*Peashrub, Siberian 


*Privet, amur 


4w2, 5d2!. 


201, 3w2, 401, 4r2!, 482, 
4w2, 5d2!), 


*Privet, border 


201, 3w2, 401, 4r2!, 482, 


201, 3w2, 4o1, 4r2!, 4s2, 


201, 3w2, 401, 4r2!, 482, 
201, 3w2, 401, 4r2!, 4s2, 


201, 3w2, 401, 4r2), 482, 


201, 38w2, 401, 4r2!, 482, 


201, 3w2, 401, 4r2!, 4s2, 


201, 3w2, 401, 4r2!, 482, 


Sai 3w2, 401, 4r2!, 4s2, 


201, 3w2, 401, 4r2', 482, 


DECIDUOUS TREES 


Wild- 
Orna-| life Potential Growth 

Shade mental] food or | height rate General remarks 

cover 

eosce=s| x x 2-3 Moderate. 

seuites! x x 4-6 Moderate. 

eeeocad| x x 6-8 Rapid. 

Biogas x x 6-8 Rapid. 

Bseteed x x 6-8 Moderate. 

scbudenesd x x 45 Moderate. 

ae | x x 8-10 Moderate. 

Rae x x 8-10 | Moderate. 

Siveees x x 0-7 Moderate. 

Bieeueed| x x 47 Rapid | Suitable for screen, 
barrier, hedge, and 
critical area plant- 
ings. 

arene x meee 6-8 Rapid ________| Suitable for screen, 
hedge, and critical 
area plantings. 

pene, x ees 47 Rapid ______-_| Suitable for screen, 
barrier, hedge, and 
critical area plant- 
ings. 

oaezeu : a ee 5-6 Rapid ________) Suitable for screen, 
hedge, and critical 
area plantings. 

ese eoae x x 5-6 Rapid ________]| Suitable for critical 
area plantings. 

peabate x x 6-8 Rapid _____.._| Suitable for critical 
area plantings. 

oes XM || ooheees 6-8 Rapid ________| Suitable for critical 
area plantings. 
easeseo > | eeeeeee 6-8 Moderate 
5 | eee eee er: 6-8 Moderate. 

eaemies! x Pena Ces 04 Moderate. 

Setanta x x 45 Moderate. 

8 Ss Bo aceees 4-5 Moderate. 

eee Ae pe 68 Moderate ____| Suitable for screen 
and hedge plant- 
ings. 

Loan M: Wesceee= 8-12 Moderate ___ Suitable for screen 
and hedge plant- 
ings. 

eas ae | ee 8-10 | Moderate. 

aeescen x etna! 8-10 Moderate. 

Seedees : aan (Perea ers 6-8 Moderate. 

casice M (Vlcadosen, 6-8 Moderate. 

Enea Eee x 6-10 Rapid ________| Suitable for screen 
and hedge plant- 
ings. 

Jes euenp coeccd x 8-10 | Rapid ________ Suitable for screen 
and hedge plant- 
ings. 

Rerpeees | Benne x 5-7 Rapid __.____.| Suitable for hedge 


plantings. 
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TABLE 10.—Selection of shrubs and trees, by woodland suttability groups—Continued 
{The letter “x” indicates species suitability; an asterisk indicates species most commonly grown in the survey area] 


DECIDUOUS TREES 


Woodland suit- Potential Growth 
Common name ability group height rate General remarks 
*Privet, European _______-___. J] 201, 8w2, 401, 4r2!1, 482, Lo Jieeeeeet x] 810 «| «Rapid _______ Suitable for screen 
4w2, 5d2!. and hedge plant- 
ings. 
*Privet, regal border __________ 201, 3w2, 4ol, 4r2!, 482, | __e ee Moderate. Suitable for hedge 
4w2, 5d2). 1 plantings. 
*Quince, flowering ____...__-- 201, 3w2, 4ol, 4r2!,4s2,  |_______J Meets Moderate sell Suitable for hedge 
4w2, 5d21. plantings. 
*Quince, flowering Japanese ____| 201, 3we2, dol, 4r21, ds2, [LL oe € desks 23 Moderate _._| Suitable for hedge 
4w2, 5d2), ‘| plantings. 
Roseacacia locust ___._________ 201, 3w2, 401, 4r2", 482, |_______ | x octes ce 3-4 Moderate. 
4w2, 5d2!, 
*Rose of Sharon _....-.__----_- 201, 3w2, 4ol, 4r2', 482, |______ | Wee eee aw -10 Moderate. 
4w2, 521, 
*Smoketree, common ________-_] 201,3w2,401,4r2!, 4s2, 4w2,_______ | 5 eS eee 12.15 Rapid. 
5d2!, 
*Snowball, common ____________] 201, 3w2, 4o1!, 4r2!, 482, |_______] Mo hee 6-8 Moderate. 
4w2!, 
*Snowball, European _________/| alls 3w2, 4ol!, 4r2!, 482, | __ x x 6-8 Moderate. 
wal, 
Snowball, Japanese __________| ay age 4ol!, 4r21, 452, |_____e N. Weseese 638 Moderate. 
Spirea, Anthony Waterer ______| 201, 3w2, 401, 4r2!, 482, L_____ m Weeks 1-2 Rapid 
4w2, 5d2!, 5w3 
*Spirea, bridalwreath __.______| 201, 38w2, 4ol, 421, 4s2,  |_o_uue an ree 4-5 Rapid ________ Suitable for hedge 
4we2, 5d2!, 5w3. plantings. 
*Spirea, Froebel _.....-_________] 201, 8w2, 401, 4r2', 482, | ____ an |e 2-3 Moderate. 
4w2, 5d2!, 5w3. 
Spirea, garland)  ____--________ 201, 3w2, 401, 4r2!, 452, Le a 4-5 Rapid ________| Suitable for hedge 
4w2, 5d2), 5w3. plantings. 
*Spirea, Thunberg  ___________. 201, 3w2, 401, 4r2!, 482, Looe : an Sere 34 Moderate. 
4w2, 5d2!, 5w3. 
*Spirea, Vanhoutte ____________ 201, 3w2, dol, 4r2!, 452,  |L-___ x {eevee 4-6 Rapid _..____J Suitable for hedge 
4w2, 5d2!, 5w3. ‘plantings. 
Sumac, flameleaf ______________| 201, 38w2, 401, 4r2!, 452, LL. &  lessudes 3-6 Moderate. 
4w2, 5d2!, 5w3, 
Sumac, smooth _____-_-_--_____ J 201, 8w2, 401, 4r2!, 452, |______. x x 8-12 Rapid. 
4w2, 5d2. 
Sumac, Staghorn _______-_.____] 201, 3w2, 401, 4r2, 482, 9 |_______ @° Asseecty 10-20 Rapid. 
4w2, 5d2. 
Tamarisk, Odessa ____________ 201, 3w2, 4ol, 4r2!, 452, LL. Ro duces 6-12 Moderate. 
4w2, 5d2). 
*Weigela, old fashioned ________ 201, 3w2, 401, 4r2', 482, |______ XM eeeeseed 5-6 Rapid. 
| 4w2, 5d2). =i 
CONIFEROUS EVERGREEN SHRUBS 
Arborvitae, Berkma’s _________ 201, 3w2, 401}, 4r2!, 482, [_______ 4-6 Moderate. 
4w2, 5w3. 
Arborvitae, Oriental ___________ 201, 3w2, 4o1!, 4r2, 482, [_- 4-6 Moderate. 
4w2, 
Creeping juniper, Andorra ___| 201, 3w2, 4ol, 4r2, 482, L______ eo Wee 0-1 Moderate ___| Suitable for critical 
4w2, 5w3., area plantings. 
Creeping juniper, Waukegan _] 201, 3w2, 401, 4r2,4s2, 9 |_______ Xe eee, 1/2-2/3 | Moderate ___| Suitable for critical 
4w2, 5w3. area plantings. 
Pfitzer, juniper _______________J 201, 3w2, 401, 4r2, 482, 9 |_______ Sete 45 Rapid _____._J Suitable for barrier 
4w2, 5w3. plantings. 
Pfitzer, juniper compact ______- 201, 3w2, 401, 4r2, 482, Mo Ho oe = 2-3 Moderate. 
4w2, 5w3. 
Pine Mugho, Swiss) __________- 201, 3w2, 401, 4r21, 482, |____e x |_____e 3-10 Moderate. 
4w2, 5w3. 
Savin, juniper ___...___.--_- 201, 3w2, 4ol!, 4r2!, ds2,  |_______ MWe the cu! 4-6 Moderate. 
4w2, 5w3. 
Savin, juniper, Tamarik _______/ 201, 3w2, 401), 4r21, 4s2, |_______ %. ‘Ioeeeose 34 Moderate. 
4w2, 5w3. 
Savin, juniper, Vonheron _____ 201, 8w2, 401), 4721, 482, |_______ a ae 5-6 Moderate. 
4w2, 5w3. 
Yew, Hicks ....--.--__-.__ 4 201, 3w2, dol!, 4r2?, 4s2, |. x x 6-10 Moderate ___| Suitable for screen 
4w2, 5w3. and hedge plant- 
ings. 
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TABLE 10.—Selection of shrubs and trees, by woodland suitability groups—Continued 


[The letter “x” indicates species suitability; an asterisk indicates species most commonly grown in the survey area] 


Common name 


Woodland suit- 
ability group 


Yew, Wards 


*Boxwood, common 


English ivy 


Eunonymus, bigleaf 


Eunonymus, common 


Eunonymus, purpleleaf 


Eunonymus, upright 


*Eunonymus, spreading 


*Firethorn, scarlet 


*Holly, American ______________| 
Honeysuckle, Japanese 
*Mahonia, orange grape 


*Perwinkle, common 


4w2, 


201, 38w2, 401, 4r2!, 482, 
4w2, wi 

201, 3w2, 4ol}, 4r2!, 4s2, 
4w2, 5w3. 


201, 3w2, 401', 4r2!, 482, 


4w2, 5w3. 


201, 3w2, 401!, 4r2!, 4s2, 


4w2, 5w3. 


Busses 4 201, 3w2, 4ol', 4r2!, 482, 


4w2, 5w3. 

201, 3w2, 4ol, 4r2, 4s2, 
4 wa, 5w3. 

201, Sw, oh, 4r2, 4s2, 
4w2, 5 w3. 

201, 3w2, 401, 4r2!, 452, 
4w2, 5d2! 

201, 3w2, 4ol, 4r2!, 482, 


4w 

201, 3w2, 4ol!, 4r2}, 4s2, 
4w2, 5d2!, 

201, 3w2, 401), 4r2!, 4s2, 
4w2, 5d2!. 

201, Bw, 4o1', 4r21, 4s2, 
4we, 5d2!, 

201, 3w2, dol', 4r2!, 482, 
4w?, 5d2! 


Chandler, blue juniper 


Fir, Douglas 


Fir, white 


*Pine, Scotch 


*Pine, white 


Redcedar, Camert 


Redcedar, eastern 


Redcedar, Keteleer 


*Redcedar, silver 


Rocky Mountain, juniper 


Spruce, Alberta 


201, 3w2, 401, 4r2!, 452, 
4w2, 5d2!. 

201, 3w2, 401', 4r2!, 482, 
4w2, 5w 


201, 3w2, dol!, 4r2!, 482, 


4w2, 5w3. 
201, 3w2, 401, 482, 4w2, 
5d2!, 


201, 3w2, 401, 482, 4w2, 
5d2!. 


201, 38w2, 401, 4r2!, 482, 
4w2, 5d2!, 


201, 38w2, 401, 4r2, 482, 
4w2, 5d2!, 4w3. 


201, 8w2, 401, 4r2, 482, 
4w2, 5d2!, 5w3. 


201, 3w2, 401, 4r2, 4s2, 
4w2, 5d2!, 5w3. 

201, 8w2, 401, 4r2, 4s2, 
4w2, 5d2!, 5w3. 

201, 3w2, 4ol, 4r2, 4s2, 
4w2, 5d2!, 5w3. 

201, 3w2, 401, 4r2, 482, 
4w2, 5d2), 5w3. 


201, 3w2, 401!, 4r2!, 4s2, 


DECIDUOUS TREES 


Potential 
height 


25-30 


20-25 


10-15 


Growth 


rate 


Moderate. 


General remarks 


Moderate. 


Moderate 
Moderate 


Moderate 


Suitable for hedge 
plantings. 

Suitable for critical 
area plantings; 
needs shade or 
partial shade. 

Suitable for critical 
area plantings; 
needs shade or 
partial shade. 

Suitable for critical 
area plantings; 
needs shade or 
partial shade. 

Suitable for critical 
area plantings. 


Suitable for hedge 
plantings. 

Suitable for hedge 
plantings. 

Suitable for screen 
plantings. 

Suitable for critical 
area plantings. 


Suitable for critical 
area plantings. 


Socio saa x weceseee. 
Sioa x eines 
seewese. 4 x 
Cusco se x x 
res 4 x x 
| x x 
S| x x 
ene 4+ xX = 
ea ac ae St x See eee 
Sawer, 4 x eeeeoes 
een | x ——— 


50-70 


25-35 


25-35 


15-25 
20-30 
20-30 
25-40 


Slow. 


Moderate. 


Moderate 


Moderate 


Moderate. 
Moderate. 
Moderate. 


Slow. 


Suitable for screen 
and windbreak 
plantings. 

Suitable for screen 
and windbreak 
plantings. 

Suitable for screen 
and windbreak 
plantings. 

Suitable for screen 
and windbreak 
plantings. 

Suitable for screen 
and windbreak 
plantings. 
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Spruce, blue Colorado 


*Spruce, Colorado 


*Spruce, Norway 


Common name 


Spruce, Black Hills 
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TABLE 10.—Selection of shrubs and trees, by woodland suitability groups—Continued 


{The letter “x” indicates species suitability; an asterisk indicates species most commonly grown in the survey area] 


Woodland suit- 
ability group 


201, 3w2, 401, 4r2!, 4s2, 
4w2, 5d2! 

201, 3w2, 4o 
4w2, 5d2'. 

201, 3w2, 401, 4r2!, 482, 

4w2, 5d2!. 


201, 3w2, 4ol, 4r2!, 482, 
4w2, 5d2'. 


DECIDUOUS TREES 


1, 4r21, 452, 


Potential 
height 


Slow. 


Slow. 


rate 


Moderate 


and 


General remarks 


Suitable for screen 


windbreak 


plantings. 


' Selected sites on deep soils that have gentle slopes. 


TABLE 11.—Suittability of soils for fruits, vegetables, and grass 


Map Garden Lawns on— 
sym- Soil Fruit Bush fruit vegetables 
bol and others and Undisturbed Disturbed 
truck crops soil soil 

Ac satis loam, 3 to 8 percent| Fair to good _.._..|Good __________- Pair (oi22322. 4 Good: 2c ee eel Fair 
slopes. 

Ad Armster loam, 8 to 12 per- Fair to good _.___ Fair _ o-oo. Fair 2ssccocccse4 Good. 2-22.55. -6 Poor 
cent slopes. 

Ae Armster clay loam, 8 to 12 POOP getesecce asf. A ot eee tee cout ech POO. cecetoet ous Poor 
percent slopes, eroded. 

Ba Basehor complex, 5 to 30 per-| Good = ____________] Good ____ Lele ee Fair to good ____- Pairs ...J.ciccce) Poor 
cent slopes. | 

Br Bremer silty clay loam ___| Fair  ___________/ Good ____i_ ieee Good! _____ ioe | Good LoL ile Fair 

Ec Elmont silt loam, 8 to 7 per- | Fair to good ___.__ Good ___-_ i. Good _____- oe | Good ___2 Loe. Fair. 
cent slopes. 

Ed Elmont silt loam, 7 to 12 per-) Poor ____________] Mal V2seeeceesce) cetseeccen elt sace| Good to fair _____.| Poor 
cent slopes. 

Eu Eudora complex, overwash | Excellent _______- Excellent _______ Excellent ________] Excellent __.___- Good 

Gt Grundy silty clay loam, 1 to 3} Poor _._-________| Fair ____-___ Poor ___________/ Good _____-___ J Fair. 
percent slopes. 

Gu Grundy silty clay loam, 3 to 7) Poor ____________| Fait © pescedu eek Poor _.____._.__ 
percent slopes. 

Gy Gymer silt loam, 3to 7 per- | Good ....._--_- Good. a2esc eee God! jogos see 
cent slopes. 

Hg Haig silty clay loam _._____]-_---_- ee eee 0) 

Hy Haynie silt loam Good ____.-. Good Excellent ...___- 

Ju Judson silt loam ____._.____ Excellent Excellent Excellent _______/| 

Ke Kennebec silt loam? ________] Excellent Excellent Excellent _...___ i 

Kh Knox silt loam, 7 to 12 per- | Good __.______ Good ________-_-4 ee ----_-------_- ood Looe Poor 
cent slopes. 

Kk Knox silt loam, 12 to 18 per- | Good __________- GOOG: s-22rcceceo| Seekeecceses cesses Fair ___- i Poor 
cent slopes. 

Km Knox silty clay loam, 7to 12} Good) ____________ M3000 coe fac se ocelot Noe es cee eel 
percent slopes, eroded. 

Kn Knox complex, 18 to 30 per- | Fair _____-..___ Pair? .Sosctcstecll ol Ye ee ee ee Fair socelecee eed Poor. 
cent slopes. 

Ko Konawa fine sandy loam, 3 to] Good except apple | Good for goose- Fair to good _____. Fair to good ______ Poor. 
8 percent slopes. berries and 

currants. 

Kw Konawa fine sandy loam, 8 to} Fair ___________ Fair for gooseber- |__o ne Fair 2.2. ____ Poor. 

20 percent slopes. ries and cur- 
rents. 

La Ladoga silt loam, 4 to 7 per- | Good  _..-______ | Good ___-.. 2-4 Fair to good _____.] Good _______.__- Fair. 
cent slopes. 

Mb Marshall silt loam, 1 to 4 per-| Good to excellent | Excellent _______| Excellent ________| Excellent __..__.] Fair to good. 
cent slopes. 

Mc Marshall silt loam, 4 to 9 per-| Good ___________ Good to excellent} Good __._-__.2o_- Good ___-e ee Fair. 
cent slopes. 

Md Marshall silt loam, 9 to 15 Good ___.. 2 J Good. soc5. ates os ete Good ____________ Fair. 


percent slopes. 
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TABLE 11.—Suitability of soils for fruits, vegetables, and grass—Continued 


Map Garden Lawns on— 

sym- Bush fruit vegetables 

bol and others and Undisturbed Disturbed 
truck crops soil soil 


Mn Martin silty clay loam, 4 to 7L______-.--------_-__] ------_ 
percent slopes. 
Mr Martin silty clay loam, 7to [L__-.---_--_.--_-__--_] ------- 
12 percent slopes. 
Ms Martin soils, 6 to 12 percent |.__-_--_--_-----] ----- +. 
slopes, eroded. 
On Onawa silty clay loam _____|)__-_-- ee] -- 
Oo Onawa soils, overwash ___.| Fair to good 
Os Oska silty clay loam, 3 to 8 | Poor _____-.____-| 
percent slopes. 
Pb Pawnee clay loam, 1 to4 per-| Poor ___-__..--- Poor 
cent slopes. 
Pe Pawnee clay loam, 4 to 8 per-| Poor __________- 
cent slopes. 
Sa Sarpy-Haynie complex ____|Good ____.--___- 
Sb Sharpsburg silty clay loam, 1| Good = _____.-____ 
to 4 percent slopes. 
Sc Sharpsburg silty clay loam, 4| Good ______-____ 
to 8 percent slopes. 
Se Shelby loam, 1to4 percent | Good _____-.--__- 
slopes. 
Sh Shelby loam, 4 to 8 percent | Fair to good _____.| 
slopes. 
Sm Shelby loam, 8 to 12 percent | Fair to good? 
slopes. 
Sp Shelby-Pawnee complex, 4 to 
8 percent slopes: 
Shelby soil Fair to good 
Pawnee soil ____ est P OOP peti anc 
Ss Shelby-Pawnee complex, 4 to 
8 Crasetaild slopes, eroded: 
helby soi) ____________ 
Pawnee soil _________---L----____- 
Sy Sibleyville loam, 4 to 8 per- 
cent slopes. 
Vs Vinland-Sibleyville complex, 
5 to 12 percent slopes: 
Vinland soil _.__--__-___- fee) 
Sibleyville soil 
Wa Wabash silty clay 
We Welda silt loam, 4 to 9 per- 
cent slopes. 
Wd Welda silt loam, 9 to 15 per- | Poor ________.___ 


cent slopes. 


Fair to good 
Fair to good 


Good 


Fair to good 


Fair to good 


Fair to good 
Fair to good 


Fair to good 


RU aEIT SED | CLS EN A TORT Bea Fair to poor __..--| Poor 
Fair to good _____- Poor. 
Fair to good ______ ‘oor. 
Good _____ _----- Poor. 
Fair coeccseeceun Poor 


1 On selected gentle slopes and ridges. 


Tree fruits, bush and other fruits, and garden 
vegetables grow best on deep, medium-textured soils 
that are well drained. These soils have high natural 
fertility and high available water capacity. If irri- 
gated, they take water well. Such soils are rated 
excellent. For gardens, the topsoil should be easily 
tilled. The best soils for gardens are nearly level or 
gently sloping. Soils that have a clayey subsoil that is 
moderately well drained and somewhat poorly 
drained are rated fair or poor. Other steep or clayey 
soils are not rated. Cantaloup and watermelon are 
best suited to the more sandy Eudora, Haynie, and 
Sibleyville soils. 

Lawns grow best on undisturbed, deep, medium- 
textured soils that are well drained or moderately 
well drained. These soils have a topsoil that is high in 
organic-matter content and easily tilled. Such soils 
are rated excellent. Disturbed soil is soil that has 
been excavated in digging footings and basements. It 
contains more clay and is low in organic-matter con- 
tent. Establishing a good seedbed in disturbed soil 


2 Avoid sites subject to flooding. 


material is therefore difficult. Also, this material 
packs easily and does not take water readily. A soil, 
such as Sharpsburg silty clay loam, that is rated 
excellent for a lawn in an undisturbed condition is 
rated fair in a disturbed condition. 


Formation and Classification of the 


Soils 


This part of the survey tells how the factors of soil 
formation have affected the soils in Leavenworth and 
Wyandotte Counties. It also explains the system of 
soil classification currently used and classifies each 
ee series in the survey area according to that sys- 
em. 


Factors of Soil Formation 


The characteristics of a soil at any given point are 
determined by (1) the physical and mineralogical 
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composition of the parent material; (2) the climate 
under which the soil material has accumulated and 
existed since accumulation; (3) the plant and animal 
life on and in the soil; (4) the relief, or lay of the land; 
and (5) the length of time the forces of soil formation 
have acted on the soil material. 


Climate and plant and animal life, chiefly plants, 


are active factors of soil formation. They act on the 
parent material that has accumulated through the 
weathering of rocks and slowly change it to a natural 
body that has genetically related horizons. The ef- 
fects of climate and plant and animal life are condi- 
tioned by relief. The parent material also affects the 
kind of soil profile that forms and, in extreme cases, 
determines it almost entirely. Finally, time is needed 
for changing the parent material into a soil profile. 
Generally, a long time is required for the formation of 
distinct horizons. 

The factors of soil formation are so closely interre- 
lated in their effects on the soil that few generaliza- 
tions can be made regarding the effect of any one 
factor unless conditions are specified for the other 
four. Many of the processes of soil formation are 
unknown, 


Parent material 


Parent material refers to the unconsolidated mate- 
rial from which soil forms. Rocks are weathered by 
such natural forces as freezing and thawing, abrasion 
and erosion by wind and water, and biological and 
chemical action. In this area, glacial action has in- 
creased the weathering process by scouring and 
grinding the rocks. 

The nature of the parent material influences the 
kind of soil that forms and the rate of formation. 
Many chemical and physical properties of the soil are 
inherited from the parent material. 

The parent materials in Leavenworth and Wyan- 
dotte Counties are residuum from weathered lime- 
stone, sandstone, and shale of the Upper and Middle 
Pennsylvanian period, loess deposits, glacial sedi- 
ments, and alluvial sediments. In much of the area, 
the rocks are covered by loess and glacial till. 

Upper and Middle Pennsylvanian.—The bedrock 
consists of limestone and shale of the Lower Shawnee 
Group in the northern half of Leavenworth County, 
along Stranger Creek; limestone, sand, and silty shale 
and sandstone of the Douglas Group in the central 
part of Leavenworth County and west-central part of 
Wyandotte County; and limestone and shale of the 
Kansas City Group along the Kansas and Missouri 
Rivers (7, 11). 

Residuum from these rocks provided parent mate- 
rial for the Basehor, Elmont, Martin, Oska, Sibley- 
ville, Sogn, and Vinland soils. The Basehor, Sibley- 
ville, and Vinland soils are moderately coarse tex- 
tured and formed in residuum from sandy and silty 
shale and sandstone. The Martin soils are fine tex- 
tured and formed in residuum from clayey shale. The 
Oska soils and the shallow Sogn soils formed in 
residuum from limestone. 

Glacial till—The glacial till in Leavenworth and 
Wyandotte Counties is primarily of Kansas age. The 
till is well exposed in the western and central parts of 
Leavenworth County. In the eastern part of Leaven- 
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worth and in most of Wyandotte County, especially 
along the Missouri River, the till is mantled with 
loess and is exposed only along the lower slopes of 
drainageways. 

The Kansas Till is deeply weathered, and carbon- 
ates generally are within 4 or 5 feet of the surface. 
The till is brownish and is high in content of clay. It 
contains varying amounts of gravel and sand-size 
granite, quartz, and various other rocks. Where the 
till is thin, it also contains local sandstone and other 
sedimentary rocks. 

The major soils formed in till are Armster, Pawnee, 
and Shelby soils. Pawnee soils formed in clayey till, 
and Shelby and Armster soils formed in till that is 
less clayey and more sandy and gravelly. 

Loveland Loess and Peoria Loess.—After deposi- 
tion, the Kansan Till was covered by a mantle of 
Loess. Loveland Loess, which first covered the till, is 
well exposed along the Kansas River in the South- 
western part of Leavenworth County. The Loveland 
Loess was then covered by Peoria Loess, which is 
more extensive, especially in Wyandotte County. 
Loveland Loess is reddish and is the more weathered. 
Peoria Loess is brownish and is more silty than 
Loveland Loess. Gymer and Welda soils formed in 
Loveland Loess. Grundy, Marshall, and Sharpsburg 
soils are fertile, dark-colored soils that formed in 
Peoria Loess. The clayey Haig soils formed in a thin 
mantle of Peoria Loess underlain by clayey sedi- 
ments. 

Recent alluvium.—Alluvium is the sediment depos- 
ited along flood plains by water from rivers and their 
tributaries. The sediment can range from sand to 
clay. The coarser sediments are nearer the present 
channel, and the finer sediments are away from the 
channel toward the upland. Sarpy soils formed in 
coarse-textured alluvium, and Eudora and Haynie 
soils formed in medium-textured alluvium. Onawa 
soils formed in fine-textured alluvium underlain by 
medium-textured alluvium, and Wabash soils formed 
in fine-textured alluvium in the backwater areas 
adjacent to the uplands. Bremer soils formed in mod- 
erately fine textured alluvium on high terraces. 


Climate 


Climate influences the formation of soil directly 
through temperature and precipitation and indirectly 
through its influence on the kind and amount of 
vegetation and organisms. Temperature and precipi- 
tation play an important role in the physical and 
chemical weathering of the parent material. Orga- 
nisms acting on the parent material and in the soil 
contribute organic matter and nutrients to the soil, 
and their activity is governed by the climate. Chemi- 
cal, physical, and biologic processes in the soil are 
active in the humid, warm climate in Leavenworth 
and Wyandotte Counties. 

Percolation of water through the soil allows the 
formation of horizons, or layers, in the soil. Particles 
of clay and other minerals are carried downward from 
the surface layer to form a subsoil, or B horizon. The 
degree of soil formation depends upon the amount of 
water that percolates through the soil. Factors influ- 
encing the rate and amount of percolation are the 
amount, type, and intensity of precipitation; the hu- 
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midity and temperature; the relief; and the nature of 
soil material. 


Plant and animal life 


Plants, especially grasses, provide much organic 
matter to the soil. They also draw nutrients from the 
soil and parent material. After dying, the plant mate- 
rial is attacked by micro-organisms to form organic 
matter and release the nutrients, thus enriching the 
surface layer of the soil. A soil under grass forms a 
dark-colored surface layer rich in organic matter and 
nutrients. Plants also protect the surface layer from 
erosion. 

Worms and other micro-organisms also influence 
soil formation. Worms pass large quantities of organic 
matter and soil through their digestive systems, thus 
altering it chemically and physically. Worms also 
incorporate organic matter and provide for drainage 
and aeration along their burrows. 

Most soils in Leavenworth and Wyandotte Counties 
are believed to have formed under a cover of grasses. 
Their surface layer is rich in organic matter and nu- 
trients. Some soils along drainageways in the uplands 
formed under a cover of deciduous trees. These soils 
have a grayish surface layer and a lower content of 
organic matter than the soils that formed under grass. 


Relief 


Relief, or lay of the land, influences soil formation 
through its effect on runoff, erosion, drainage, tem- 
perature and moisture relations, and vegetation. 
Runoff is rapid on sloping landscapes; thus, the 
amount of water percolating through the soil is re- 
duced. Erosion is more likely on sloping soils, thus 
reducing the rate of the soil formation. The rate of 
soil formation is the most rapid on nearly level to 
gently sloping soils. 

Slope exposure influences the plant cover and the 
rate of soil formation. North- and east-facing slopes 
are cooler and less humid than south- and west-facing 
slopes. The more mature soils occur on the more 
humid exposures. 


Time 


The length of time required for the formation of a 
soil depends on parent material, climate, vegetation 
and other living organisms, and relief. 

Soils that form over bedrock, such as sandstone and 
limestone, require more time than soils that form in 
loess. Horizons in the Basehor soil, which formed in 
residuum from sandstone, are less distinct than those 
in the Grundy soil, which formed in loess. 

Less time is required for a soil to form in a humid, 
warm climate. Assuming loess as the parent material, 
the horizons of soils in the western part of Kansas 
are less well defined than those in the eastern part of 
Kansas, mainly because rainfall is lighter and the 
plant cover, which is indirectly influenced by the 
climate, differs. 

More time is required for the formation of a sloping 
soil because runoff is greater and less water perco- 
lates through the soil. Sharpsburg soils, which are on 
narrow sloping ridges, have a less clayey subsoil than 
Grundy soils, which are in broad, gently sloping 
areas. 
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Among some of the oldest soils in the county are 

rundy, Pawnee, and Martin soils that formed in 
loess, till, and shale residuum, respectively. They 
have a well defined subsoil, or B horizon. Eudora and 
Haynie soils, among the younger soils, formed in 
recent alluvium. They lack distinct horizons. 


Classification of the Soils 


Soils are classified so that we can more easily 
remember their significant characteristics. Classifica- 
tion enables us to assemble knowledge about the 
soils, to see their relationship to one another and to 
the whole environment, and to develop principles that 
help us understand their behavior and their response 
to manipulation. First through classification, and 
then through use of soil maps, we can apply our 
knowledge of soils to specific fields and other tracts of 
land. 

Thus in classification, soils are placed in narrow 
categories that are used in detailed soil surveys so 
that knowledge about the soils can be organized and 
used in managing farms, fields, and woodland; in 
developing rural areas; in engineering work; and in 
many other ways. Soils are placed in broad classes to 
facilitate study and comparison in large areas, such 
as counties and continents. 

The system currently used was adopted for general 
use by the National Cooperative Soil Survey in 1965. 
The current system is under continual study. There- 
fore, readers interested in development of the current 
system should search the latest literature available 
(10).8 In table 12, the soil series of Leavenworth and 
Wyandotte Counties, are placed in some categories of 
the current system. 

The current system of classification has six cate- 
gories. Beginning with the broadest, these categories 
are the order, the suborder, the great group, the 
subgroup, the family, and the series. In this system 
the criteria used as a basis for classification are soil 
properties that are observable and measureable. The 
properties are chosen, however, so that the soils of 
similar genesis, or mode of origin, are grouped to- 
gether. Most of the classes of the current system are 
briefly defined in the following paragraphs. 

Order.—Ten soil orders are recognized. They are 
Entisols, Vertisols, Inceptisols, Aridisols, Mollisols, 
Spodosols, Alfisols, Ultisols, Oxisols, and Histosols. 
The properties used to differentiate these soil orders 
are those that tend to give broad climatic groupings 
of soils. The two exceptions to this are the Entisols, 
and Histosols, which occur in many different kinds of 
climate. Table 12 shows that the four orders repre- 
sented in Leavenworth and Wyandotte Counties are 
Alfisols, Entisols, Inceptisols, and Mollisols. 

Alfisols are mineral soils that contain horizons of 
clay accumulation. Unlike the Mollisols, they lack the 
dark-colored surface horizon that is dominated by 
bivalent cations. Base saturation of the lower hori- 
zons, however, is moderate to high. 


8 See the unpublished working document “Selected Chapters 
from the Unedited Text of the Soil Taxonomy” available in the 
SCS State Office, Salina, Kansas. 
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TABLE 12.—Soils classified according to the current system of classification 


Subgroup Order 
Armster _..----_...-- Fine, montmorillonitic, mesic ___..______-.-___.- Mollic Hapludalfs _.__..------.-_______ Alfisols. 
Basehor Loamy, siliceous, mesic __..-.__.------ Lithic Dystrochrepts _______--___--.-- Inceptisols. 
Bremer Fine, montmorillonitic, mesic _________ Typic Argiaquolls _.._____.-----__.---- Mollisols. 
Elmont __ Fine-silty, mixed, mesic _____- Typie Argiudolls ______--_----____. Mollisols. 
Eudora __ Coarse-silty, mixed, mesic .. Fluventiec Hapludolls __..-----_.__..---- Mollisols. 
Gosport Fine, illitic, mesic ____--__-__.-_-_-__ ee Typie Dystrochrepts __------~_-_-_--- Inceptisols. 
Grundy Fine, montmorillonitic, mesic ____.--.- Aquic Argiudolls ___.--____--._---_---- Mollisols. 
Gymer ____ Fine, montmorillonitic, mesic .__._-____ Typic Argiudolls _._.__ Mollisols. 
Haig? ___. Fine, montmorillonitic, mesie .__._____-- Typic Argiaquolls ______ Molilisols. 
Haynie ____ Coarse-silty, mixed (calcareous), mesic _ | Typic Udifluvents ______ Entisols. 
Judson? __ Fine-silty, mixed, mesic __.__-_-_______- | Cumulic Hapludolls ____ Mollisols. 
Kennebec Fine-silty, mixed, mesic __.--__._-___.- _--| Cumulic Hapludolls ___.-.--_-- 22 Mollisols. 
Knox _______. Fine-silty, mixed, mesic __.----.-_____- _4 Mollic Hapludalfs ....-...-----._.----- Alfisols. 
Konawa? ____ Fine-loamy, mixed, thermic _....___----- Ultic Haplustalfs ._.._---__-.-.--____- Alfisols. 
Ladoga = ____ Fine, montmorillonitic, mesic -.--__._-__ Mollic Hapludalfs _....-...----.------- Alfisols. 
Marshall _. Fine-silty, mixed, mesic _____.-._____.--- Typie Hapludolls -____..---------.---- Mollisols. 
Martin ____ Fine, mixed, mesic ____.----__..----------------4 Aquic Argiudolls ______ Mollisols. 
Onawa ____o_ oe Clayey over loamy, montmorillonitic (calcareous), | Mollic Fluvaquents ___._.__----.------ Entisols. 

mesic. 

Oska _____-___ ee Fine, montmorillonitic, mesic _-_..----.------__-4 Typic Argiudolls _____-__--_-__-_...-_-__ Mollisols. 
Pawnee ____ Fine, montmorillonitic, mesic __.________ ee Aquic Argiudolls _.___.-- Mollisols. 
Sarpy  ____-.-. Mixed, mesic _____________-----i-- ae _... Typic Udipsamments Entisols. 
Sharpsburg Fine, montmorillonitic, mesic _...--_-.-- _--| Typie Argiudolls ______ Moliisols. 
Shelby ___-____ Fine-loamy, mixed, mesic ~_____---___--- _--. Typie Argiudolls 2 ____- Mollisols. 
Sibleyville Fine-loamy, mixed, mesic ___..---------- | Typic Argiudolls _______. Mollisols. 
Sogn ____._- Loamy, mixed, mesic _.._----.--_------- _| Lithic Haplustolls 2.22 _ Mollisols. 
Vinland ____ Loamy, mixed, mesic, shallow  --____.---- | Typic Hapludolls§ __._____ Mollisols. 
Wabash S Fine, montmorillonitic, mesic ---..------ .| Vertic Haplaquolls ___.__ Mollisols. 
Welda ____.. Fine, montmorillonitic, mesie ___________ _. Typie Hapludalfs ___.__-- Alfisals. 
DOOK: rons. ctsgccutecseu Fine, montmorillonitic, mesic _-_...------------. Cumulic Haplaquolls Mollisols. 


' The Haig soils in Leavenworth County are taxadjuncts to the Haig series because they are less acid and are slightly shallower over silty 


clay than is defined as the range for the series. 


? The Judson soils in Leavenworth and Wyandotte Counties are taxadjucts to the Judson series because they havea higher chroma in the 


seas than is defined as the range for the series. 
e 


Konawa soils in Leavenworth County are taxadjuncts to the Konawa series because they have a slightly cooler mean annual 


temperature and are more moist than is defined as the range for the series. 


Entisols are recently formed mineral soils. They 
show little or no evidence of genetic horizons and no 
evidence of soil mixing caused by shrinking and swell- 
ing. 
Inceptisols are mineral soils that have weakly ex- 
pressed genetic horizons. Their surface layer is gen- 
erally lighter colored than that of Mollisols, and 
shows no evidence of soil mixing caused by shrinking 
and swelling. 

Mollisols are mineral soils that have a thick, dark- 
colored surface horizon containing colloids dominated 
by bivalent cations. They show no evidence of soil 
mixing caused by shrinking and swelling. 

Suborder.—Each order is divided into suborders, 
primarily on the basis of the characteristics that 
seemed to produce classes that have the greatest 
genetic similarity. The suborders narrow the broad 
climatic range permitted in the orders. The soil prop- 
erties used to separate suborders are mainly those 
that reflect either the presence or absence of water- 
logging or soil differences resulting from the climate 
or vegetation. 

Great Group.—Each suborder is divided into great 
groups on the basis of uniformity in the kinds and 
sequence of major soil horizons and features. The 
horizons used to make separations are those in which 
clay, iron, or humus have accumulated, or those that 
contain a pan that interferes with the growth of roots 


or movement of water. The features considered are the 
self-mulching properties of clays, soil temperature, and 
major differences in chemical composition, mainly in 
calcium, magnesium, sodium, and potassium. The great 
group is not shown in table 12 but can be identified 
because it is the last word in the name of the subgroup. 

Subgroup.—Each great group is divided into 
subgroups, one representing the central (typic) seg- 
ment of the groups, and others, called intergrades, 
that have properties of the group and also one or 
more properties of another great group, suborder, or 
order. Subgroups may also be made in those in- 
stances where soi] properties intergrade outside of 
the range of any other great group, suborder, or 
order, 

Family.—Families are established within a 
subgroup primarily on the basis of properties impor- 
tant to the growth of plants or behavior of soils when 
used for engineering. Among the properties consid- 
ered are texture, mineralogy, reaction, soil tempera- 
ture, permeability, thickness of horizons, and consist- 
ence. 


Additional Facts About the Counties 


The territory of Leavenworth County was origi- 
nally part of the Delaware, Muncie, Kickapoo, and 
Wyandotte Indian Reservations. Within the reserva- 
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tion boundary were the present counties of Leaven- 
worth and Wyandotte. Leavenworth County was or- 
ganized in 1855. 

Fort Leavenworth, or Cantonment Leavenworth, 
was established in 1827, Leavenworth, the first incor- 
porated city in Kansas, is the county seat of Leaven- 
worth County. The population of the county was about 
32,000 in 1870 and was 47,437 in 1972. 

Wyandotte was the first incorporated city in Wyan- 
dotte County. Kansas City, Kansas, was incorporated 
in 1872. The population was 1,582 in 1880 and was 
more than 168,000 in 1971. The population of Wyan- 
dotte County was 189,491 in 1972. Kansas City, Kan- 
sas, covers about 60 square miles of the 159 square 
miles in Wyandotte County. 

The physiography, relief, and drainage of Leaven- 
worth and Wyandotte Counties are described on the 
pages that follow. Information is also given about 
climate, water supply, farming, industry and natural 
resources, and transportation and markets. Statistics 
on farming and population are from the Census of 
Agriculture and Kansas State Board of Agriculture, 
crop and livestock report (6). 


Physiography, Relief, and Drainage 


The southeast corner of Wyandotte County is in the 
Osage Cuestas physiographic unit. The rest of Leav- 
enworth and Wyandotte Counties is in the Glaciated 
Region. The main topographic features of the counties 
are the valleys of the Kansas and Missouri Rivers 
and their tributaries. The Missouri River Valley, 2 to 
3 miles wide, is along the eastern and northern 
boundaries of the counties. The Kansas River Valley, 
slightly more than 1 mile wide, is along the southern 
boundary. The uplands adjacent to the Missouri Valley 
are deeply dissected loess hills where rock crops out in 
places. Steep slopes and breaks formed by differential 
erosion of limestone, shale, and sandstone are along the 
Kansas River and its tributaries. The divides between 
the rivers and their tributaries are rolling to hilly loess 
and till uplands. 

The Kansas River and its tributaries drain the 
western and southern parts of Leavenworth County 
and the southern part of Wyandotte County. The 
Missouri River and its tributaries drain the eastern 
part of Leavenworth County and the northern and 
eastern parts of Wyandotte County. 

The lowest points in Leavenworth County are 
about 770 feet above sea level on the Missouri River 
flood plain at Leavenworth and about 790 feet on the 
Kansas River flood plain at Loring. The highest point 
is about 1,100 feet on the uplands above the Oread 
escarpment. The western and northern parts of 
Leavenworth County are separated from the lower 
eastern and southern parts: by a distinct limestone es- 
carpment. The difference in elevation ranges from 100 
to 180 feet. 

The lowest point in Wyandotte County is about 740 
feet above sea level at the junction of the Kansas and 
Missouri Rivers. The highest point is about 1,060 feet 
on the uplands in the western part of the county. This 
is a difference of 320 feet. 
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Climate® 


Leavenworth and Wyandotte Counties are at an 
elevation of about 900 feet and have a typical conti- 
nental climate. The climate is characterized by warm 
to hot summers, cold winters, moderate surface 
winds, maximum precipitation in the warm season, 
and frequent changes in the weather from day to day. 

Data on climate, as recorded by the National 
Weather Service at Topeka, are summarized in tables 
13 and 14. 

The Gulf of Mexico is the principal source of mois- 
ture for the precipitation that falls in Leavenworth 
and Wyandotte Counties. The average yearly precipi- 
tation for the area is about 35 inches. An average of 
about 70 percent of the annual rainfall falls during the 
growing season, April through September. 

Rainfall averages about 4 inches a month from May 
through September. It is generally heaviest in June, 
which averages 5.08 inches. 

Winters are generally dry. Only about 10 percent of 
the annual precipitation falls during December, Janu- 
ary, and February. The average for each of these 
months is 1.25 inches. January, the driest month, 
receives 1.11 inches. 

Much of the precipitation in the warm season oc- 
curs as showers and thundershowers at night or 
early in the morning. These showers generally are of 
short duration. Heavy downpours occur at times and 
can cause severe erosion in cultivated fields. 

Extended periods of below average rainfall can 
occur at irregular intervals. The probability of receiv- 
ing significant moisture, 0.20 inch or more in a week, 
is greatest late in May, early in June, and early in 
August. The probability of significant rainfall in sum- 
mer is least during the latter part of July @). 

Leavenworth and Wyandotte Counties generally 
have light snowfalls that average about 20 inches per 
year. Moderate to heavy snow occasionally occurs as 
late as the early part of April, but snow generally 
melts rapidly. 

The annual range in temperature in Leavenworth 
and Wyandotte Counties is fairly wide because at 
times heat is intense in summer and occasionally 
arctic air surges into the area in winter. The seasonal 
changes are abrupt. 

Table 13 shows the average daily maximum tem- 
perature, by month. It also shows the probability of 
occurrence of very high or very low temperatures. 
For example, in January in 2 years out of 10, at least 
4 days will have a minimum temperature equal to or 
lower than —2°, At the other extreme, in 2 years out 
of 10 on the average, at least 4 days in July will have 
a maximum temperature of 99° or higher. 

Average monthly and annual precipitation and 
probabilities for the occurrence of light and heavy 
monthly and yearly totals of precipitation are also 
given in table 13. In 1 year out of every 10, on the 
average, each month from November through Febru- 
ary has precipitation totaling less than one-third 
inch. Similarly, precipitation for each month from 
May through July is more than 8 inches in 1 year out 
of 10. 


® By RICHARD W. FENWICK, assistant State soil scientist, Soil 
Conservation Service, Salina, Kansas. 
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TABLE 13.—Temperature and precipitation data 


[Based on data recorded in Leavenworth and Wyandotte Counties] 


Temperature Precipitation 


Two years in 10 will One year in 10 
have about 4 days with— will have— 
Average 
Minimum total? 
temperature Less 
equal to or than— 
lower than— 


Month sh at 
aily 


minimum! 


Average 
daily 
maximum! 


Maximum 
temperature 
equal to or 
higher than— 


January ____.------ eee 
February 
March 
April _ 
ay. 
June. _.__-- eee 
LY ett cee aioe 
August ___-_.-_-__--___. 
September ___..----____ 
October <scsce-sovssewese 
November _________--._-_ 
December _______-_-...-- 


> DOB OT INI 90 90 00 GT GO BY PO 
NHB D OH eH I O- 
NOS HOH OWS! O Hw 


! Period of record 1910-1960, 3 Average annual highest temperature. 
2 Period of record 1897-1960. 4 Average annual lowest temperature. 


TABLE 14.—Probabilities of last freezing temperatures in spring and first in fall 
(Data recorded at Leavenworth, elevation 765 feet] 


Dates for given probability and temperature 


Probability 
16°F. 20°F. 24°F. 28°F. 82°F, 
or lower or lower or lower or lower or lower 
Spring: 
1 year in 10 later than March 26 _____ HB) esos April 10 9 _____ 119 0 LLL May 2. 
2 years in 10 later than March 20 ____.) March 28 _____ April5 __ 140 Le April 27. 
2 5 years in 10 later than March 8 __.__| March 18 ____- March 27 ____.| April4 _______ April 17. 
all: 
1 year in 10 earlier than November 15 _| November5 | October 27 ___| October 18 October 8. 
2 years in 10 earlier than November 21 November 10 _| October 31 October 23 October 12. 
5 years in 10 earlier than December 3 ___.| November 21 _| November 10 November 1 October 22. 


The freeze-free period in Leavenworth and Wyan- and sometimes cause extensive damage to an area. 
dotte Counties is about 180 to 185 days in a year (2). Tornadoes are most frequent in spring and early in 
At Leavenworth, September 25, 1912, was the earliest summer. 
date in fall for a temperature of 32° and May 6, 1944, — Surface winds are generally light to moderate in all 
was the latest date in spring for that temperature. At seasons, but strong, blustery winds do occur at times, 
Leavenworth, the average date of the last 32° freeze particularly late in winter and in spring. 
in spring is about April 18, and the average date of — Except for inadequate rainfall during the growing 
the first 32° freeze in fall is about October 22. Crops season, the climate in Leavenworth-Wyandotte Coun- 
grown in the area are generally not severely dam- ties is generally favorable for good growth of crops. 
aged, but truck garden and orchard crops are likely to Crop growth is aided by the amount of sunshine, 
be damaged late in spring in some years. favorable temperatures during the growing season, 

Probabilites for the last freeze in spring and the and the good distribution of rainfall. 
first in fall are shown in table ve ia ee gr that 
on an average of 5 years in 10 the last freezing 
temperature in spring occurs after April 17 and the Water Supply 
first freezing temperature occurs before October 22. Water for domestic use and for livestock on farms is 

Some thundershowers are accompanied by heavy obtained from streams, wells, springs, and farm 
rain, hailstones, and strong winds. The hailstorms are ponds. On farms in the uplands, most of the water for 
generally local, do not last long, and cause damage domestic use is from wells. In some areas, where 
that varies in severity. Tornadoes occur occasionally limestone and shale are near the surface, wells are 
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not adequate. Many wells fail during extended dry 
periods. In some of these areas, rural water districts 
now provide adequate water. Farm ponds supply 
water for livestock, and some of the larger ponds are 
used for domestic use by installing a filter and treat- 
ment system. Some springs can be developed for 
livestock. 

There is no shortage of ground water for domestic 
use, watering livestock, and irrigation in the valleys 
of the Kansas and Missouri Rivers. Wells in the 
deeper alluvium of the valleys are 40 to 80 feet deep 
and produce more than 500 gallons per minute. Wells 
in the alluvium of the tributary streams to the rivers 
generally do not produce enough water for irrigation. 
Some ponds are large enough to irrigate acreages of 
specialty crops, such as strawberries. 

The cities and towns along the Kansas and Missouri 
Rivers have ample water resources for urban and indus- 
trial use. 


Farming 


Farming in Leavenworth and Wyandotte Counties 
is chiefly growing cash crops and raising beef, dairy 
cattle, hogs, and some poultry for eggs. As of 1969, 
150,000 acres was cropped in Leavenworth County 
and 25,000 acres in Wyandotte County (14). 

The main crops are corn, grain sorghum, soybeans, 
and small grain. Harvested in 1969 was 15,000 acres 
of wheat, 14,500 acres of grain sorghum, 28,700 acres of 
corn, 14,000 acres of alfalfa hay, 34,000 acres of hay 
and pasture, and 4,300 acres of corn for silage (6). 
Apples and peaches also are important crops. Also 
grown in the counties are small acreages of oats, 
barley, rye, Irish potatoes, and watermelons and 
other truck crops. 

Livestock is an important source of farm income. In 
Leavenworth County, the income from livestock was 
more than from cash crops. In Wyandotte County, the 
income from cash crops was more than from livestock. 
As of January 1, 1970, the livestock on farms totaled 
5,800 milk cows, 29,200 cattle, 21,000 hogs, 1,400 sheep 
and lambs, and 84,000 chickens (6). 


Industry and Natural Resources 


Adequate supplies of water from the Missouri and 
Kansas Rivers and adequate sources of power and 
excellent transportation facilities make Kansas City 
diversified industrially. Kansas City is one of the 
nation’s most important auto assembly centers. It 
has steel mills, steel and fabrication plants, and food 
processing plants. It ranks high in underground cold 
storage, distribution of farm machinery, production of 
wheat flour, railroad car handling, and production of 
women’s outer wearing apparel. Milling wheat flour, 
fabricating cement building blocks, and producing 
greeting cards are the main industries in Leaven- 
worth. Electric power, natural gas, water, and tele- 
phone services are large utilities in the counties. 
General offices for the railroads, banks, insurance 
companies, and retail and wholesale businesses are 
other important business enterprises. 

Water is the most important resource. Other natu- 
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ral resources are sand, gravel, and limestone. Most of 
the sand is pumped from the Kansas River and is 
used chiefly in making concrete and road-surfacing 
material. Limestone is either mined or quarried and 
then crushed for use in making conerete and surfac- 
ing roads. Some is used as agricultural lime. 


Transportation and Markets 


Leavenworth County is served by four major rail- 
roads and motor truck lines. Wyandotte County is 
served by 12 trunk line railroads, 75 common carrier 
truck lines, and 2 common carrier barge lines. Both 
counties are served by the municipal airport in Kan- 
sas City, Missouri, and eight scheduled airlines. Leav- 
enworth and Wyandotte Counties are crossed by In- 
terstate Highway No. 70 and the Kansas Turnpike, 
which are four-lane limited access highways. Leaven- 
worth is connected by four-lane U. S. Highway No. 73, 
which intersects the Kansas Turnpike. Leavenworth 
County is served by U.S. Highways 24, 40, and 73 and 
Kansas Highways 5, 7, 16, 32, 92, and 192. Wyandotte 
County is served by Interstate Highways 35 and 635 
in the eastern part and by U.S. Highways 24, 40, 69, 
73, and 169 and Kansas Highways 5, 7, 32, and 107. 
Kansas City has four-lane expressways and good 
streets. In addition, the counties have a good system 
of farm-to-market roads. These roads are either hard 
surfaced or covered with crushed limestone. 

Markets for farm products are readily available. 
Most of the grain that is not fed to livestock is sold to 
local elevators or at Atchison or Kansas City. Most of 
the livestock is trucked to be marketed in Kansas 
City and St. Joseph, Missouri. Most of the vegetables, 
melons, and fruits are marketed in Kansas City and 
nearby towns or sold from roadside stands. Most 
nursery stock and turf are sold locally. Milk is sold to 
local processing plants, and eggs are sold to bakeries 
and chain grocery stores. 
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Glossary 


Aggregate, soil. Many fine particles held in a single mass or 
~~ gluster. Natural soil aggregates, such as crumbs, blocks, or 
prisms, are called peds. Clods are aggregates produced by 
tillage or logging. , 
Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali 
soil has so high a degree of alkalinity (pH 8.5 or higher) or so 
high a percentage of exchangeable sodium (15 percent or 
more of the total exchangeable bases), or both, that the 
growth of most crop plants is low from this cause. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. ; 

Association, soil. A group of soils geographically associated in a 
characteristic repeating pattern. 

Available water capacity (also termed available moisture capac- 
ity). The capacity of soils to hold water available for use by 
most plants. It is commonly defined as the difference be- 
tween the amount of soil water at field capacity and the 
amount at wilting point. It is commonly expressed as inches 
of water per inch of soil. 

Bedding. Plowing, grading, or otherwise elevating the surface of a 
flat field into a series of broad beds, or “lands,” so as to leave 
shallow surface drains between the beds. 

Bedrock. The solid rock that underlies the soil and other unconso- 
lidated material or that is exposed at the surface. 

Caleareous soil, A soil containing enough calcium carbonate 
(often with magnesium carbonate) to effervesce (fizz) visibly 
when treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, 
and less than 40 percent silt. 

Clay film. A thin coating of clay on the surface of a soil aggregate. 
Synonyms: clay coat, clay skin. 

Claypan. A compact, slowly permeable soil horizon that contains 
more clay than the horizon above and below it. A claypan is 
commonly hard when dry and plastic or stiff when wet. 

Colluvium, Soil material, rock fragments, or both, moved by creep, 
slide, or local wash and deposited at the base of steep slopes. 

Complex. soil. A mapping unit consisting of different kinds of 
soils that occur in such small individual areas or in such an 
intricate pattern that they cannot be shown separately ona 
publishable soil map. 

Concretions. Grains, pellets, or nodules of various size, shapes, 
and colors consisting of concentrations of compounds, or of 
soil grains cemented together. The composition of some 
concretions is unlike that of the surrounding soil. Calcium 
carbonate and iron oxide are examples of material commonly 
found in concretions. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together 
in a mass. 

Friable.—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together 
into a lump. 

Firm,.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticea- 
ble. 

Plastic. —When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger. 

Sticky. —When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Havd.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger, 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 
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Cemented.—Hard and brittle; little affected by moistening. 

Contour farming. Plowing, cultivating, planting, and harvesting 
in rows that are at right angles to the natural direction of the 
slope or that are parallel to terrace grade. 

Cover crop. A close-growing crop grown primarily to improve and 
to protect the soil between periods of regular crop production; 
or a crop grown between trees and vines in orchards and 
vineyards. 

Drainage class (natural). Refers to the conditions of frequency 
and duration of periods of saturation or partial saturation 
that existed during the development of the soil, as opposed to 
altered drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage outlets. 
peyen different classes of natural soil drainage are recog- 
nized, 

Excessively drained soils are commonly very porous and rapidly 
permeable and have a low water-holding capacity. 

Somewhat excessively drained soils are also very permeable and 
are free from mottling throughout their profile. 

Well-drvained soils are nearly free from mottling and are com- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly permea- 
ble layer in or immediately beneath the solum. They have 
uniform color in the A and upper B horizons and mottling 
in the lower B and the C horizons. 

Somewhat poorly drained soils are wet for significant periods 
but not all the time, and some soils commonly have mot- 
tling at a depth below 6 to 16 inches. 

Poorly drained soils are wet for long periods and are light gray 
and generally mottled from the surface downward, al- 
though mottling may be absent or nearly so in some soils. 


Very poorly drained soils are wet nearly all the time. They have 
a dark-gray or black surface layer and are gray or light 
gray, with or without mottling, in the deeper parts of the 
profile. 

Erosion. The wearing away of the land surface by wind (sand- 
blast), running water, and other geological agents, 

Flood plain. Nearly level land, consisting of stream sediments, 
that borders a stream and is subject to flooding unless 
protected artificially. 

Glacial drift (geology). Rock material transported by glacial ice 
and then deposited; also includes the assorted and unas- 
sorted materials deposited by streams flowing from glaciers. 

Glacial ull (geology), Unassorted, nonstratified glacial drift con- 
sisting of clay, silt, sand, and boulders transported and depos- 
ited by glacial ice. 

Gravelly soil material. From 15 to 50 percent of material by 
volume, consists of rounded or angular rock fragments that 
are not prominently flattened and are up to 3 inches in 
diameter. 

Green manure (agronomy). A crop grown for the purpose of being 
turned under in an early stage of maturity or soon after 
maturity for soil improvement. 

Horizon, soil. A layer of soil, approximately parallel to the 
surface, that has distinct characteristics produced by soil- 
forming processes. These are the major horizons: 

O harizon.—The layer of organic matter on the surface of a 
mineral soil. This laver consists of decaying plant residues. 

A horizon,—The mineral horizon at the surface or just below an 
O horizon. This horizon is one in which living organ- 
isms are most active and therefore is marked by the 
accumulation of humus. The horizon may have lost one or 
more of soluble salts, clay, and sesquioxides (iron and 
aluminum oxides). 

B horizon.—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A to 
the underlying C horizon. The B horizon also has distinc- 
tive characteristics caused (1) by accumulation of clay, 
sesquioxides, humus, or some combination of these; (2) by 
prismatic or blocky structure; (3) by redder or stronger 
colors than the A horizon; or (4) by some combination of 
these. Combined A and B horizons are usually called the 
solum, or true soil. If a soil lacks a B horizon, the A horizon 
alone is the solum, 

C hovizon.—The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, a 
Roman numeral precedes the letter C. 

Ff layer.—Consolidated rock beneath the soil. The rock usually 
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underlies a C horizon but may be immediately beneath an 
A or B horizon. 

Humus. The well-decomposed, more or less stable part of the 
organic matter in mineral soils. 

Hydrologic soil groups. Groups of soils having similar rates of 
infiltration by water, even when wetted, and similar rates of 
water transmission within the soil. There are four such 
groups of soils currently recognized by the Soil Conservation 
Service. 

Group A.—Soils having a high infiltration rate even when 
thoroughly wetted, consisting chiefly of deep, well-drained 
or excessively drained sand, gravel or both. These soils 
have a high rate of water transmission and a low runoff 
potential. 

Group B.—Soils having a moderate infiltration rate when thor- 
oughly wetted, consisting chiefly of moderately deep to 
deep, moderately well drained to well drained soils of 
moderately fine to moderately coarse texture. These soils 
have a moderate rate of water transmission and a moder- 
ate runoff potential. 

Group C.—Soils having a slow infiltration rate when thoroughly 
wetted, consisting chiefly of (1) soils with a layer that 
impedes downward movement of water or (2) soils with 
moderately fine to fine texture and slow infiltration rate. 
These soils have a slow rate of water transmission and a 
high runoff potential. 

Group D.—Soils having a very slow infiltration rate when 
thoroughly wetted consisting chiefly of (1) clay soils with a 
high swelling potential; (2) soils with a high permanent 
water table; (3) soils with a claypan or a clay layer at or 
near the surface; and (4) shallow soils over nearly imper- 
vious materials. These soils have a very slow rate of water 
transmission and a very high runoff potential. 


Internal soil dramage. The downward movement of water 
through the soil profile. The rate of movement is determined 
by the texture, structure, and other characteristics of the soil 
profile and underlying layers, and by height of the water 
table, either permanent or perched. Relative terms for ex- 
pressing internal drainage are none, very slow, slow, medium, 
rapid, and very rapid. 

Liquid limit. The moisture content at which the soil passes from a 
plastic to a liquid state. In engineering, a high liquid limit 
indicates that the soil has a high content of clay and a low 
capacity for supporting loads. 

Loess. Fine-grained material, dominantly of silt-sized particles, 
that has been deposited by wind. 

Microrelief. Minor surface configurations of the land. 

Minimum tillage. Limiting the amount of fieldwork on cropland to 
tillage that is properly timed and essential to produce a crop 
and prevent soil damage. Minimum tillage is performed in a 
variety of ways, for example, chisel planting or till planting. 
All systems are designed to leave a mulch of crop residue on 
the soil surface. 

Mottling, soil. Irregularly marked with spots of different colors 
that vary in number and size. Mottling in soils usually 
indicates poor aeration and lack of drainage. Descriptive 
terms are as follows: abundance—/few, common, and many; 
size—fine, medium, and coarse; and contrast—faint, distinct, 
and prominent. The size measurements are these: fine, less 
than 5 millimeters (about 0.2 inch) in diameter along the 
greatest dimenson; medium, ranging from 5 millimeters to 15 
millimeters (about 0.2 to 0.6 inch) in diameter along the 
greatest dimension; and coarse, more than 15 millimeters 
(about 0.6 inch) in diameter along the greatest dimension. 

Organic matter. A general term for plant and animal material, in 
or on the soil, in all stages of decomposition. Readily decom- 
posed organic matter is often distinguished from the more 
stable forms that are past the stage of rapid decomposition. 

Parent material. Disintegrated and partly weathered rock from 
which soil has formed. 

Ped. An individual natural soil aggregate, such as a crumb, a 
prism, or a block, in contrast to a clod. 

Percolation. The downward movement of water through the soil. 

Permeability. The quality that enables the soil to transmit water 
or air. Terms used to describe permeability are as fol- 
lows: very slow, slow, moderately slow, moderate, moderately 
rapid, rapid, and very rapid. 

Phase, soil, A subdivision of soil, series, or other unit in the soil 
classification system made because of differences in the soil 
that affect its management but do not affect its classification 
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in the natural landscape. A soil series, for example, may be 
divided into phases because of differences in slope, stoniness, 
thickness, or some other characteristic that affects its man- 
agement but not its behavior in the natural landscape. 

Plowpan. A compacted layer formed in the soil immediately below 
the plowed layer. 

Poorly graded. A soi] material consisting mainly of particles of 
nearly the same size. Because there is little difference in size 
of the particles in poorly graded soil material, density can be 
increased only slightly by compaction. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, 
expressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline, An 
acid, or ‘‘sour,” soil is one that gives an acid reaction; an 
alkaline soil is one that is alkaline in reaction. In words, the 
degrees of acidity or alkalinity are expressed thus: 


Pxtremely acid. 22.4222 0c se eee et ce en ce 
Very strongly acid 
Strongly acid 
Medium acid 
Slightly acid 
Neutral 
Mildly alkaline 
Moderately alkaline 
Strongly alkaline 
Very strongly alkaline 


Sand. Individual rock or mineral fragments in a soil that range in 
diameter from 0.05 to 2.0 millimeters. Most sand grains 
consist of quartz, but they may be of any mineral composi- 
tion. The textural class name of any soil that contains 85 
percent or more sand and not more than 10 percent clay. 

Series, soil. Group of soils developed from a particular type of 
parent material and having genetic horizons that, except for 
texture of the surface layer, are similar in differentiating 
characteristics and in arrangement in the profile. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt 
textural class is 80 percent or more silt and less than 12 
percent clay. 

Slick spots. Small areas in a field that are slick when wet 
because they contain excess exchangeable sodium, or alkali. 

Soil. A natural, three-dimensional body on the earth’s surface 
that supports plants and that has properties resulting from 
the integrated effect of climate and living matter acting on 
earthy parent material, as conditioned by relief over periods 
of time. 

Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The solum 
in mature soil includes the A and B horizons. Generally, the 
characteristics of the material in these horizons are unlike 
those of the underlying material. The living roots and other 
plant and animal life characteristic of the soil are largely 
confined to the solum. : 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoin- 
ing aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are—platy (laminated), prismatic (ver- 
tical axis of aggregates longer than horizontal), columnar 
(prisms with rounded tops), blocky (angular or subangular), 
and granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive (the parti- 
eles adhering together without any regular cleavage, as in 
many claypans and hardpans). 

Subsoil Technically, the B horizon; roughly, the part of the solum 
below plow depth. 

Substratum. Technically, the part of the soil below the solum. 

Surface layer. A term used in nontechnical soil descriptions for 
one or more layers above the subsoil. Includes A horizon and 
part of B horizon; has no depth limit. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to 8 inches in thickness. The 
plowed layer. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in order 
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of increasing proportion of fine particles, are sand, loamy 
sand, sandy loam, loam, silt loam, silt, sandy elay loam, clay 
loam, silty clay loam, sandy clay, silty clay, and clay, The 
sand, loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the 
friable state and is associated with high noncapillary porosity 
and stable, granular structure. A soil in poor tilth is nonfria- 
ble, hard, nonaggregated, and difficult to till. 

Topsoil. A presumed fertile soil or soil material, or one that 


responds to fertilization, ordinarily rich in organic matter, 
used to topdress roadbanks, lawns, and gardens, 

Water table. The highest part of the soil or underlying rock 
material that is wholly saturated with water. In some places 
an upper, or perched, water table may be separated from a 
lower one by a dry zone. 

Weed tree. A tree of little or no value. 

Wilting point (or permanent wilting point). The moisture content 
of soil, on an oven-dry basis, at which plants (specifically 
sunflower) wilt so much that they do not recover when placed 
in a dark, humid atmosphere. 


GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and that of the soil 
series to which the mapping unit belongs. For suggestions on use and management, see "Descriptions of the 


Soils." Dashes show that the mapping unit is not suited to woodland and was not assigned to a woodland 
group. Other information is given in tables as follows: 
Acreage and extent, table l, Engineering, tables 6, 7, and 8, pages 
page ll. 46 to 55. 
Predicted yields, table 2, page 39. Town and country planning, table 5, page 44; 
Woodland, table 3, page 40. table 9, page 60; table 10, page 65; and 
Wildlife, table 4, page 43. table 11, page 70. 
Woodland 
Capability suitability 
Map unit 
symbol Mapping unit 
Aa Alluvial land----------------------- ner rcn rence r ener rence er cn cscecece 
AC Armster loam, 3 to 8 percent slopes---------4--<-5----ees6n sneer ronan 
Ad Armster loam, 8 to 12 percent slopes--------------- 
Ae Armster clay loam, 8 to 12 percent slopes, eroded 
Ba Basehor complex, 5 to 30 percent slopes------------------------------ r- 
Br Bremer silty clay loam 
Ec Elmont silt loam, 3 to 7 percent slopes---------~----~------~--~---------- 
Ed Elmont silt loam, 7 to 12 percent slopes------------------~+----------+-- 
Eu Eudora complex, overwash--------------------------- 
Ge Gosport complex, 10 to 30 percent slopes----------- 
Gs Gosport-Sogn complex, 7 to 35 percent slopes------- 
Gt Grundy silty clay loam, 1 to 3 percent slopes 
Gu Grundy silty clay loam, 3 to 7 percent slopes 
Gy Gymer silt loam, 3 to 7 percent slopes------~---------~---------------- 
Hg Haig silty clay loam 
Hy Haynie silt loam------------------------------------------------------- 
Ju Judson silt loam----------~----------------------------+---------------- 
Ke Kennebec silt loam 
Kh Knox silt loam, 7 to 12 percent slopes~-------------------------------- 
Kk Knox silt loam, 12 to 18 percent slopes------~------------------------- 
Km Knox silty clay loam, 7 to 12 percent slopes, eroded-- 
Kn Knox complex, 18 to 30 percent slopeS------------- ----- ere n en enn nee 
Ko Konawa fine sandy loam, 3 to 8 percent slopes---------------------~----- 
Kw Konawa fine sandy loam, 8 to 20 percent slopes 
La Ladoga silt loam, 4 to 7 percent slopes-----~---------~------~----------- 
Mb Marshall silt loam, 1 to 4 percent slopes-----------------~-----~------- 
Mc Marshall silt loam, 4 to 9 percent slopes-------~------ 
Md Marshall silt loam, 9 to 15 percent slopes------------ 
Mn Martin silty clay loam, 4 to 7 percent slopes--------- 
Mr Martin silty clay loam, 7 to 12 percent slopes----- 
Ms Martin soils, 6 to 12 percent slopes, eroded------- 
On Onawa silty clay loam------------------------------ 
Oo Onawa soils, overwash---------~--------------------- 
Os Oska silty clay loam, 3 to 8 percent slopes-------- 
Pb Pawnee clay loam, 1 to 4 percent slopes------------ 
Pc Pawnee clay loam, 4 to 8 percent slopes------------ 
Pe Pawnee clay loam, 4 to 8 percent slopes, eroded---- 
Sa Sarpy-Haynie complex------------------------------- 
Sb Sharpsburg silty clay loam, 1 to 4 percent slopes-- 
Sc Sharpsburg silty clay loam, 4 to 8 percent slopes----- 
Se Shelby loam, 1 to 4 percent slopes----~----------------~---~-~----------- 
Sh Shelby loam, 4 to 8 percent slopes------------~------------------------ 
Sm Shelby loam, 8 to 12 percent slopes 
Sp Shelby-Pawnee complex, 4 to 8 percent slopes--------------------------- 
Ss Shelby-Pawnee complex, 4 to 8 percent slopes, eroded-~----------------- 


GUIDE TO MAPPING UNITS--Continued 


Woodland 
Capability suitability 

Map unit group 
symbol Mapping unit 
Sy Sibleyville loam, 4 to 8 percent slopes----~-~---------------n-eercrne 
Vs Vinland-Sibleyville complex, 5 to 12 percent slopes 
Wa Wabash silty clay-----------2- ne -n nnn rrr tren 
We Welda silt loam, 4 to 9 percent slopeS--~---------------nn rrr ren rrr nnn nn 


Wd Welda silt loam, 9 to 15 percent slopes------~-~--------- +e rrr errr nnn 
Zo Zook silty clay loam------------<----- nro r nner nn rr rrr rnc 
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NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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SOIL ASSOCIATIONS 


NEARLY LEVEL SOILS FORMED IN ALLUVIUM; ON FLOOD PLAINS AND 
TERRACES 


Kennebec-Bremer-Wabash association: Deep, moderately well drained to very 
eer poorly drained, nearly level soils that have a silt loam, silty clay loam, and silty 
clay subsoil; on flood plains and low terraces of creeks 


Onawa-Haynie-Eudora association: Deep, well drained and somewhat poorly drained, 
[2] nearly level soils that have a loamy and clayey surface layer; on flood plains of 
rivers 


GENTLY SLOPING TO STEEP SOILS FORMED IN LOESS; ON UPLANDS 
ho . We, ~\nox-Ladoga association: Deep, well drained and moderately well drained, sloping 
+ WH: to steep soils that have a silty clay loam and silty clay subsoil 


94°40’ WY Marshall-Sharpsburg association: Deep, well drained and moderately well drained, 
WI 


gently sloping to moderately steep soils that have a silty clay loam subsoil 
ey _ GENTLY SLOPING TO STRONGLY SLOPING SOILS FORMED IN LOESS AND 


S ~ GLACIAL TILL; ON UPLANDS 
s s Z bla Grundy-Pawnee-Shelby association: Deep, moderately well drained and somewhat 


Sharpsburg-Shelby association: Deep, moderately well drained, gently sloping to 
Ug WI) poorly drained, gently sloping to strongly sloping soils that have a silty clay and 


_JEFFERSON 


strongly sloping soils that have a clay loam ai.d silty clay loam subsoil 
clay loam subsoil 


NEARLY LEVEL TO STEEP SOILS FORMED IN LOESS AND IN MATERIAL 
WEATHERED FROM SHALE AND SANDSTONE; ON UPLANDS 
Martin-Grundy-Haig association: Deep, moderately well drained and somewhat 
poorly drained, nearly level to strongly sloping soils that have a silty clay sub- 
Yes soil 

Elmont-Basehor-Vinland association: Deep, well-drained, sloping to strongly 


sloping soils that have a silty clay loam subsoil and shallow, well drained to 
somewhat excessively drained, sloping to steep soils 


We 


BS 
Cas 
es} 4 
MISSOURI 


Y Zz SLOPING TO STEEP SOILS FORMED IN SILTY AND LOAMY LOESS AND IN 
Y 3 s MATERIAL WEATHERED FROM SHALE AND LIMESTONE; ON UPLANDS 
i “Zz QA NNe\da-Konawa association: Deep, well-drained, sloping to steep soils that have 

E Us 02 Wt, a clay loam and silty clay loam subsoil 
Z My We J ie AO) — Gosport-Sogn association: Moderately deep, moderately well drained, strongly 
2 yy By GG sloping to steep soils that have a silty clay subsoil and shallow, somewhat ex- 
5 W4 A 3) 2224 cessively drained, strongly sloping soils 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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CONVENTIONAL SIGNS 
SOIL LEGEND WORKS AND STRUCTURES BOUNDARIES SOIL SURVEY DATA 


Highways and roads National or state... Soil boundary 
SYMBOL 
Divided 
Aa Alluvial land 
Ac Armster loam, 3 to 8 percent slopes 
Armster loam, 8 to 12 percent slopes 
Armster clay loam, 8 to 12 percent slopes, eroded 


Minor civil division 


Reservation 
Basehor complex, 5 to 30 percent slopes 


Stoniness 
Bremer silty clay loam 


Land grant 1.1... iia Very stony ... 


Some oe {ey : ie Laeieah peso Highway markers Small park, cemetery, airport. ... Rock outcrops 
Eudora complex, overwash 
National Interstate Land survey division corners 
Gosport complex, 10 to 30 percent slopes 
Gosport-Sogn complex, 7 to 35 percent slopes U.S. 
Grundy silty clay loam, 1 to 3 percent slopes 
Grundy silty clay loam, 3 to 7 percent slopes 
Gymer silt loam, 3 to 7 percent slopes State or county 


Haig silty clay loam 


Railroads Streams, double-line 
Haynie silt loam 


Judson silt loam Single track... Perennial 


Kennebec silt loam Multiple track ......... Intermittent 
Knox silt loam, 7 to 12 percent slopes 

Knox silt loam, 12 to 18 percent slopes 

Knox silty clay loam, 7 to 12 percent slopes, eroded 
Knox complex, 18 to 30 percent slopes 

Konawa fine sandy loam, 3 to 8 percent slopes Perennial ... 
Konawa fine sandy loam, 8 to 20 percent slopes 


Abandoned Streams, single-line 


Intermittent 


* Crossable with tillage 
Marshall silt loam, 1 to 4 percent slopes - implements 
Marshall silt loam, 4 to 9 percent slopes Not crossable with tillage 
Marshall silt loam, 9 to 15 percent slopes implements 
Martin silty clay loam, 4 to 7 percent slopes 
Martin silty clay loam, 7 to 12 percent slopes 
Martin soils, 6 to 12 percent slopes, eroded 


Ladoga silt loam, 4 to 7 percent slopes 


Unclassified 


Onawa silty clay loam a Sass Canals and ditches 
Onawa soils, overwash 


Oska silty clay loam, 3 to 8 percent slopes Lakes and ponds 
Pawnee clay loam, 1 to 4 percent slopes P 
Pawnee clay loam, 4 to 8 percent slopes nS Perennial 
Pawnee clay loam, 4 to 8 percent slopes, eroded 


Sarpy-Haynie complex 
Sharpsburg silty clay loam, 1 to 4 percent slopes 
Sharpsburg silty clay loam, 4 to 8 percent slopes 
Shelby loam, 1 to 4 percent slopes 
Shelby loam, 4 to 8 percent slopes 
Shelby loam, 8 to 12 percent slopes 
Shelby-Pawnee complex, 4 to 8 percent slopes Church 
Shelby-Pawnee complex, 4 to 8 percent slopes, eroded 
Sibleyville loam, 4 to 8 percent slopes Mine and quarry Deaivaige endl ox akasial tae 
Vinland-Sibleyville complex, 5 to 12 percent slopes 
Gravel pit 
Wabash silty clay 


Welda silt loam, 4 to 9 percent slopes Power line 
Welda silt loam, 9 to 15 percent slopes mateg Nar ee = + RELIEF 


Zook silty clay loam Escarpments 
Bedrock vey VV YYY YEN yy 
Other eeiutiasa tas TMA 
Short steep slope 
Prominent peak 
Well, oil or gas Depressions 


3 Crossable with tillage 
Forest fire or lookout station ... implements 


. Not crossable with tillage 
Windmill implements 


Contains water most of 
the time 
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